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IF  YOU'RE  LOOKING  FOR 


One  of  the  reasons  why  the  Swaii-350  is  the  top 
selling  transceiver  today  is  its  exceptional  selec- 
tivity provided  by  a  new  crystal  filter  which  we 
began  installing  in  all  production  units  a  few 
months  ago.  This  amazing  little  gem  is  made 
exclusively  for  Swan  by  C-F  Networks.  The 
selectivity  it  provides  for  voice  communication 
is  as  good  or  better  than  the  selectivity  provided 
in  any  other  sideband  equipment,  regardless  of 
price. 

There  are  3  important  factors  about  a  filter 
which  determine  what  the  overall  selectivity 
will  be.  One  of  these  is  its  handwidih  at  the  6  db 
points,  and  here  we  have  carefully  selected  11 
KC  in  order  to  give  you  good  channel  separa- 
tion, and  still  retain  the  smooth^  natural  audio 
for  which  Swan  transceivers  are  so  well  known. 

The  next  consideration  is  shape  factor,  or  the 
ratio  between  bandwidths  at  6  and  60  db.  In  this 
respect  the  Swan  filter  gives  you  a  "shape  factor" 
of  1 J  to  1 .  This  is  substantially  better  than  the 
2  to  1  ratio  of  the  mechanical  filter,  or  3  to  1 
of  the  average  9  mc  crystal  filter.  Best  shape 
factors  are  achieved  right  around  5  mc,  and 
this  is  one  of  the  main  reasons  for  selecting 
5175  KC  for  the  Swan  I.R  (This  choice  of  I.F. 
also  permits  single  conversion  design  which  re- 
sults in  fewer  images  and  spurious  signals.  The 
only  thing  better  than  single  conversion  is  no 
conversion  at  alL) 

The  third  important  factor,  but  by  no  means 
the  least,  is  the  measure  of  ultimate  rejection^ 
or  how  far  the  skirts  fall  before  flaring  out.  Take 
a  look  at  the  graph  and  you'll  see  that  this  is 
better  thon  lOOdb  with  the  Swan  filter!  Ulti- 
mate rejection  determines  how  well  your  re- 
ceiver attenuates  those  strong  adjacent  channel 
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signals,  especially  the  guy  down  the  street  with 
the  big  linear.  In  this  respect,  the  Swan  filter 
is  superior  to  others  being  used  in  amateur 
sideband  gear. 

In  Swan  transceivers,  the  filter  is  also  used 
when  transmitting,  of  course,  and  in  this  mode 
the  shape  factor  determines  what  your  unwanted 
sideband  suppression  will  be.  We  have  been 
advertising  40  db,  but  this  is  a  conservative  fig- 
ure»  since  it  is  really  better  than  50  db.  Also, 
we've  been  advertising  only  400  watts  PEP  input 
to  the  350,  but  actually  the  average  production 
unit  peaks  over  500  watts  before  flat-topping, 
which  is  why  the  350  gets  out  so  well,  and 
sounds  so  good.  Compare  these  features  with 
any  other  sideband  transceiver,  and  they  all  sell 
for  more  money!        73  Herb  Johnson  W6QKI 
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My  little  African  safari  has  expanded  a  bit- 
We  will  now  go  on  a  three  week  hiintmg 
safari  in  August,  followed  by  a  three  week 
drive  through  Kenya,  Uganda,  Congo,  Ruanda, 
Burundi  and  Tanzania.  From  tliere  the  air  fare 
is  only  a  little  more  so  we  will  continue  to 
Lebanon,  Syria,  Iraq,  Iran,  Afghanistan,  India, 
Burma,  Thailiuid,  Malaya,  Bali,  New  Guinea, 
Australia,  New  Zealand,  Fiji,  Samoa,  Tahiti, 
and  back  to  the  U,S,  We  figure  the  wliole 
trip  for  a  bit  over  eight  weeks  and  to  run 
about  $2500.  We  can  probably  squeeze  one 
more  aboard  if  anyone  is  interested  ,  ,  *  which 
I  realize  is  mi 


A  Walk  in  the  Black  Forest 

Like  millions  of  others,  IVe  become  some- 
what addicted  to  the  Tijuana  Brass.  One  of 
my  favorite  selections  is  A  Walk  In  The  Black 
Forest.  Did  \nn  ever? 

I  found  myself  remembering  my  last  trip  to 
Germany  and  the  Black  Forest  I  was  on  my 
way  from  Stuttgart  down  to  Zmich  to  visit 
the  moonbouiicers  HB9RF  and  HB9RG.  The 
road  down  there  is  a  fairly  narrow  winding 
black  top  with  places  ever>^  few  miles  to  pull 
off  and  park  for  a  picnic  or  fnst  a  short  jaunt 
tiirough  tlie  woods.  They  keep  tlieir  forests 
cleaned  out  of  imderbrnsh  and  you  can  walk 
easily  for  miles  if  you  wish  without  struggKng 
through  bushes  and  spider  webs  like  we  have 
in  our  New  Hampshire  woods. 

My  arrival  in  Zurich  was  a  lillle  later  than  I 
expected  due  to  a  prolonged  luxurious  rest 
stop  in  a  beautiful  glade,  I  sat  listening  to  the 
Schwartzwald  music  on  the  FM  radio  while 
eating  some  very  black  bread  and  Gemian 
sausage*  washed  down  by  a  small  bottle  of 
apfeisaft.  New  Hampshire  and  73  seemed  a 
world  away*  It  was  nice  to  relax  after  se%^eral 
davs  of  furious  activity. 


A  few  days  earlier  I  had  flown  to  London 
for  a  short  visit  with  the  fellows  at  RSGB.  Bus 
to  town,  taxi  to  Little  Russell  Street,  lunch, 
taxi  to  Liirport,  and  quickly  aboard  a  United 
Arab  Airlines  plane  for  Frankfort.  Whew! 

Johnny  Barrows  DL4HU,  Lee  Forest  DL- 
4LZ  and  Ed  Paid  DL4UL  met  me  at  the  air- 
port in  Frankfort.  Johnny  was  an  old  friend. 
We'd  corresponded  for  several  years  trying  to 
get  reciprocal  licensing  through,  only  to  be 
thwarted  time  after  time  by  the  ARRL.  It  is 
interesting  that  the  League  now  is  taking 
credit  for  leciprocal  licensing.  Oh  well  I'd 
met  Johnny  when  I'd  visited  the  Bitburg  club 
a  couple  of  years  earlier. 

The  airline  had  managed  to  lose  my  bag 
and  it  took  the  four  of  us  a  half  hour,  with  tlie 
help  of  Lufthansa  to  get  them  to  carefully  re- 
check  tlieir  plane.  Sme  enough,  there  was  my 
bag  o\  er  behind  some  freight  that  had  just 
been  loaded  aboard,  I  almost  lost  it  for  good 
for  I  understand  that  that  plane  crashed  on  its 
way  to  Cairo  after  leaving  me* 

That  night  Johnny  and  I  kept  a  sked  at  one 
of  the  great  restaurants  in  Frankfort  with  Peter 
HB9PL  from  Basle.  I  had  made  the  date  on 
twenty  meters  a  week  earlier  and  it  came  off 
smoothly.  It  was  one  of  those  splurge  dnmers 
you  have  once  a  year  (at  most)  with  venison 
and  all  the  trimmings. 

The  next  day  I  picked  up  a  ^^olkswagcn 
1500S  Variant,  which  I  had  ordered  ahead. 

That  night  I  attended  a  dinner  meeting  oi 
the  newly  formed  German-American  Amateui 
Radio  Club  and  found  nearly  a  hundred  or 
hand.  It  was  interesting  for  me  to  find  thai 
this  group  so  far  from  the  U,S,  knew  mort 
about  what  was  going  on  than  most  group; 
right  here  in  the  States.  They  certainly  askec 
excellent  questions. 

(Continued  on  page  131) 


71  MAGAZINI 


International's  "FLYING  SHOWROOM  66" 

visit  your  area  soon. 
Welcome  aboard  this  fabulous  electronic  flying  display. 

During  1966,  International's  Martin  202  Flying  Showroom  will  tour  cities  through- 
out the  United  States,  bringing  with  it  displays  of  International  electronic  equip- 
ment and  products,  plus  a  technical  staff  available  for  consultation.  ■  A  space 
age  electronic  show  for  Amateur  Radio  operators,  radio  experimenters,  hobbyists, 
Citizens  Radio  dealers  and  users,  commercial  2-way  radio  operators  and  manufac- 
turers requiring  special  electronic  products.  ■  if  you  are  a  manufacturer,  radio 
equipment  dealer,  Amateur  or  Citizens  Radio  Club,  or  other  interested  groups, 
we  will  attempt  to  schedule  a  specific  time  and  date  to  visit  your  area.  Watch 
for  announcement  or  write  International  Crystal  Manufacturing  Co.,  Inc.  for  details. 


Discuss  your  technical  and  engineering 
requirements  with  International's  staff. 
See  how  International  electronic 
products  can  work  for  you. 


INTERNATIONAL 


CRYSTAL  MFG.  CO..  INC. 

18  North  Lee 
Oklahoma  City,  Okla. 
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CRANK-UP 
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Why  setHe 

for  less 
thai,  the  best 


TWO  CATEGORIES  TO  CHOOSE  FROM 


Sfqndiird  Duty  Gvyid  in 
Heights  of  37.  54  -  88  -  TOS 
find  122  feet 


H«ovy  Duty  S>lf  Supporting 
and  Guyed  in  Heights  of 
37^54fe«t  (SI) 
71  —  88  fe«t  (guyed) 


ROHN  has  these  6  IMPORTANT  POINTS; 

Eoie  of  Operation --roller  guides  between  sections  assure 

easy,  safe,  friction-free  raising  and  lowering.  Strength— 
welded  tubulur  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  e3£tra  sturdiness  and  strength.  Unique 
ROHN  raising  prtMredure  roJse«  olf  tectioni  together— uni- 
formly witti  an  equal  section  overlap  at  oil  heigtiu! 
Y«r»oiility— designed  lo  support  the  largest  antennae 
with  complete  ^fety  and  assurance  ot  ony  height  doiiradl 
Simple  I nstollatiofi— install  it  youri>elf— use  either  flat 
base  or  special  tilting  base  (illustrated  above)  depend- 
ing on  your  needs.  Roted  and  Tested^entire  line  engi- 
neered so  you  can  get  ejtactly  the  right  size  and  properly 
rated  tower  for  yoor  antenna.  The  ROHN  line  of  towers 
is  complete.  Zinc  Golvonized— hot  dipped  galvanizing  a 
standard— not  an  eztr^— with  all  ROHN  towers!  Prices 
start  at  less  than  $100, 

SEND  FOR  ROHN  TOWER  HANDBOOK  | 

— $K35  Vofue 

—ONLY  $  1 00  postpaid  (special  to  readers 

of  this  magazine),  Near^t 

sauree  of  supply  sent  on  request,  Repre 

senlativ^e^  wuHd  wide  to  serve  you,  Wnte 

today  to: 
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ROHN  Manufacturing  Co. 


p.  O.  803C  2000 


Pcisfia,  IllinQit 


Editor's 
Ramblings 


^World's  Largest  EXCLUSIVE  Manufacturer 

Off  Towem:  designers,  engineers^  and  ittsiallers 

of  complete  communication  toiver  systems^" 


Zip 

iMuil  delivery  in  the  U*S.  seems  to  be  at  its 
slowest  ebb  j^et*  Service  is  terrible.  It  takes 
as  long  as  three  weeks  for  second  class  mail 
to  reacli  the  west  coast  from  our  printer  in 
Comiecticut,  and  even  air  mail  often  takes  as 
long  as  three  or  four  days.  But  we  have  been 
assured  by  the  Postmaster  General,  L,  O'Brien, 
that  service  will  improve.  For  instance,  he 
proposes  a  new  class  of  priority  mail  to  re- 
place air  mail  and  first  class.  This  new  class 
will  cost  about  7^,  and  should  provide  one 
day  delivery  anywhere  in  the  country,  certain- 
ly a  reasonable  goal 

Another  improvement  the  post  office  is 
working  on  is  increased  automation.  To  help 
with  this,  they  have  divided  the  country  into 
small  dihitricts,  each  with  a  zip  code.  All  bulk 
mail  users  and  magazines  must  use  zip  codes 
on  their  mass  mailings  after  December  31, 
1966.  Most  of  our  renewals  are  including  their 
zip  codes,  but  we  still  have  many  stencils  in 
our  Usts  of  subscribers  without  zips.  We  have 
to  add  the  code— a  very  expensive  and  time 
consuming  operation— so  please  help  us  out  a 
little.  Please  check  tlie  address  on  the  wrap- 
per in  which  \  ou  receive  this  73.  If  it  doesn't 
contain  your  zip  code,  or  if  the  zip  is  wrong, 
please  write  the  number  on  the  wrapper  and 
send  it  along  to  Linda,  c/o  73,  Peterborough, 
N.H.  03458.  Incidentally,  if  >ou  will  be  re- 
newing soon,  you  can  fust  wait  and  include 
tlie  zip  then.  Please  include  your  zip  on  all 
new  subscriptions  and  renewals. 

While  it's  hard  to  estimate  how  much  right 
now,  tlas  process  is  going  to  cost  us  plenty. 
We  can  only  hope  that  well  be  rewarded  for 
the  expenditure  with  decent  mail  service. 

Club  special 

Ham  club  secretaries,  presidents  and  editors 
should  make  sure  that  they  send  us  tlieir  ad- 
dresses so  that  we  can  tell  them  about  oxw 
special  plan  for  club  members.  It  offers  a 
very  low  price  on  subscriptions,  prizes,  and  a 
number  of  other  small  benefits  such  as  the 
background    papers    that    Wayne    sends    out 

every  once  in  a  while. 

.    .    ,  Pau] 
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Peak- up  your  operating  performance  with' 
Waters  ''Convenience-Engineered"  gear,  .n! 


Perfection , , . 

in  a 

PHONE  PATCH 


I 


UNIVERSAL  HYBRID 
COUPLER  &  PHONE  PATCH 

Mod.  3002  (less  battery) 

$69.95 

Mod.  3001  (Without  Cotnpreamp) 

¥49.50 


Enjoy  the  ultimate  in  phone  patches  with  this  compact  coupler, 
precision-engineered  at  Waters.  Designed  for  effortless  VOX  opera- 
tion, it  Is  the  only  patch  with  its  own  speech  processor  (Model 
3002).  Its  built-in  Compreamp  maintains  correct  outgoing  levels 
eliminating  all  manual  switching  and  whenever  needed,  the  Com- 
preamp may  be  used  independently  of  the  patch.  Provision  is  in- 
cluded for  switching  a  tape  recorder  in  and  out  for  both  recording 
and  playback. 


^ 


4^^  COMPREAMP"' 

Get  more  '*talk  power"  into  your  signal  with 
a  Compreamp!  Solid  state,  self-powered  and 
compact  it  installs  in  a  jiffy  in  the  mike 
line  of  either  fixed  or  mobile  rig.  Great 
for  that  added  punch  when  QRM  and  band 
conditions  are  tough. 

Model  359    $2L95  Uess  battery) 


/ifmi 

REFLECTOMETER 

Amazing  new  Reflectometer 
with  its  unique  dual  meter 
telis  at  a  glance  both  for- 
ward and  reflected  power 
of  your  rig  in  RF  watts. 
Two  separately  set  forward 
scales  of  200  and  1000 
watts  (20  and  200  watts 
reflected)  insure  accurate 
readings,  VSWR  can  be  im- 
mediately determined  from 
the  calibrated  reference 
chart.  Comes  complete  with 
remotely  located  Direction- 
al Coupler  and  connecting 
cable. 

Model  3G9 


^^^  CODAX " 

CODAX  —  the  automatic  keyer  that  puts 
rhythm-smooth  CW  at  your  fingertips.  Never 
anything  like  it!  Feather-touch  double  paddle 
is  automatically  timed  for  5  to  50  WPM,  Oper- 
ates block  grid  or  into  mike  jack  for  VOX  CW 
on  either  sideband.  Monitors  the  signal,  too! 

M0d8i  361.  $92.50  (less  bitteries] 


*  * « 


M^  PROTAX " 

A  must!  Brand  new  Coaxial  Antenna  Switch 
that  automatically  grounds  the  antenna  sys- 
tem when  the  shack  is  shut  down.  Handles  a 
full  lOOO  watts . , .  comes  complete  with  knob, 
escutcheon  plate  with  erasable  marking  pan- 
els and  mounting  bracket  on  Model  376. 

Model  375. 

6-pQsiti0n  rear  axiai  connectors  , , $13.95 

Model  376, 

5-position  side  radtal  connectors  .....  .$12.50 


,    WATERS 

AlW/A  MANUFAaURING  INC. 

^_  WAYUND,    MASSACHUSETTS 


WATERS  PRODUCTS  ARE  SOLD  ONLY  THROUGH  WATERS  QUALIFIED  DISTRIBUTORS 
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991    Middte  Rood 
Portsmouth,  R.  I.  02871 


The  Micro-Ultimatic 


Integrated  circuits  in  a 
high-performance  electronic  keyer 
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One  of  the  most  popular  amateur  projects 
over  the  years  has  been  the  automatic  key  en 
The  lever-operated  types  have  ranged  from 
simple  capacitor-relay  types  to  the  rather 
complex  "Ultfmntic".*^'  An  entirely  new  con- 
cept in  keyer  siniplicity  is  now  available  to 
the  amateur  in  the  form  of  integrated  circuits. 
The  Miero-Ultimatic  employs  IC's  in  a  keyer 
or  extreme  stability  and  reliability,  coupled 
with  the  ease  of  operation  resulting  from  the 
separate  dot  and  dash  memories,  as  in  the 
original  Ultimatic.  Best  of  all,  the  cost  for 
the  IC's  is  about  $35.00,  To  duphcate  the 
circuit  using  discrete  components  would  re- 
quire about  110  transistors  and  a  basket  of 
other  parts. 

It  is  the  intent  of  this  article  not  only 
to  describe  the  Miero-Ultimatic  but  also  to 
provide  a  primer  on  simple  logic  systems  and 
how  they  can  be  put  together  with  the  type 
of  IC  used  in  the  keyer.  Thus,  you  should 
be  able  to  generate  lots  of  ideas  for  gadgets 
which  use  IC's,  and  cheaply,  at  that. 

The  impact  of  integrated  circuits  on  the 
electronics  industry  has  been  nothing  less 
til  an  astonishing,  IC's  have  already  obsoleted 
the  discrete-component  logic  circuits  in  com- 
puters and  military  equipment,  and  they  will 
soon  be  found  in  consumer  items  and  even 
toys.  These  digital  integrated  circuits  are  a 
natural  for  an  electrouic  keyer. 

Most  of  the  large  semiconductor  manufac- 
turers   are   making   IC's,   These    vary  widely 
in   type   and  price,   but  most  are   based   on 
fabrication  techniques  which  put  a  complete 
operating  circuit  with  transistors^  diodes,  re- 
sistors  and  capacitors  on  a  single  silicon  sub- 
strate, and  in  extremely  small  physical  size. 
The  circuits  are  made  in  large  batches,  sliced 
apart,   and   packaged.   Packages  are  typically 
the  '*flat-pack/'  the  TO-5  can,  or,  lately  the 
epoxy  encapsulated  "pill"  similar  to  the  TO-5 
^ape.  These  are  less  costly  than  the  sealed 
metal  cans.  The  means  by  which  logic  func- 
tions are  performed  in  each  complete  circuit 
or  ''chip'*  varies  and  includes  RTL  (resistor* 
transistor  logic),  DTL  fdiode- transistor  logic), 
TTL    (transistor-transistor    logic)    and    others. 
Each  tv'pe  has  its  own  electrical  characteristics 
with    regard  to    power    consumption,    speed, 
dri\ing  power,   and  cost.   But  each  performs 
some  simple  logic  function,  regardless  of  how 
it  is  accomplished  on  the  chip.  The  epoxy  RTL 
now  made  by  Fairehild  and  packaged  in  the 
TO-5  ty*pe  ^'cans**  is  the  lowest  in  cost  of 
any  IC  logic  known  to  the  author  at  present. 
Thafs  the  principal  reason  for  its  use  in  the 

**^Kaye.     "The    All-Ekctn*iik     'Ultimiitic'    Keyer/'    QST» 
April,   li#r>5. 
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Fig,   1.  Functfona[  symbols  of  two  Iog*c  blocks.  Bot- 
tom lead  of  the  flrp-flop  is  P. 

Micro-Ultimatic-   The   logic  line   is   available 
from  many  distributors  (discussed  later). 

About  binary  systems 

Since  tlie  digital  IC  is  a  cuniplete  iugic 
package  we  dori't  really  have  to  know  what 
goes  on  inside  in  order  to  assemble  a  system • 
So  first,  let  s  quickly  review  the  fundamentals 
of  a  binary  digital  system, 

A  binary  system  is  one  in  which  tliere 
are  only  two  recognized  states.  In  a  typical 
electronic  system,  a  \^o!tnge  is  associated  witb 
each  of  tliese  states.  The  states,  or  levels,  are 
variously  called  "true"  and  'Talse/'  "1"  and 
"0,"  '^high"  and  "low,"  etc.  We  may  choose 
the  terms  we  want  to  use.  For  our  purposes 
here,  the  terms  "high"  and  "low/*  I  tliink, 
help  convey  more  of  a  physical  meaning, 
since  we  can  associate  each  witli  a  voltage, 
one  high  and  one  low. 

At  any  instant  of  time  in  a  biriary  system 
the  state  at  any  point  is  either  high  or  low. 
If  it  is  not  one,  it  is  the  other.  Here  we 
ignore  the  quite  practical  fact  that  in  a  real- 
life  system  some  higli  states  mav  be  hieher 
than  others.  Further:  the  state  at  some  point 
in  a  system  is  iisuully  the  result  of  the  states 
of  one  or  more  points  elsewhere  in  the  system. 
The  exact  relation  behveen  the  inputs  and 
outputs  of  one  block  of  the  system  is  fre- 
quently expressed  by  Boolean  algebra,  but  we 
can  untlersland  tlie  concept  by  other  means. 

The  NAKD  Gate 

A  very  useful  logic  block  in  a  system  is 
the  NAND  gate.  It  can  be  represented  func- 
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Fig.  3,   Block  diagram  of  the  Micro-Ultimatic: 


tioiiatly  as  shown  in  Fig.  1(a).  The  output  Q 
is  related  to  the  inputs  A  and  B  in  a  manner 
which  is  readily  shown  in  a  truth  table <  This 
is  a  table  which  exj^resses  all  possible  coni- 
binations  of  output  and  input  states  for  the 
logic  block  considered.  Here  is  the  truth 
table  for  a  NAND  gate:* 


B 


Q 


L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 

(H  =  hi 

Rh; 

L      low) 

The  table  shows  that  the  output  of  this  gate 
is  high  (H)  only  if  both  inputs  are  low  (L). 
Any  other  input  combinations  result  in  a  L 
output.  We  have  chosen  the  NAND  gate  for 
this  example  because  this  is  the  gate  used  in 
the  Micro-Ultimatie.  Note  that  if  we  perma* 
nently  connect  one  input  to  L,  the  gate  be- 
comes an  inverter,  whose  output  is  always  the 
complement  (or  inverse)  of  its  input.  This 
connection  eliminates  the  last  two  rows  of  the 
tnith  table.  The  remaining  two  rows  show  B 
and  Q  to  be  in  inverse  relationship.  By  com* 
bining  NAND  gates,  complex  systems  can  be 


fomied;   in  fact,   an   entire   computer  can  be 
built  from   combinations  of  tliis  logic  block- 

The  Flip-Flop 

If  one  of  the  inputs  to  Fig.  1(a)  changes,  the 
output  may  change.  The  time  requiied  for 
this  change  is  considered  to  be  zero  in  theory. 
Thus  the  NAND  gate  does  not  possess  memo- 
ry, The  memory  or  storage  function  is  per- 
formed by  a  flip-flop.  We  will  restrict  our 
discussion  to  the  t^pe  of  FF  used  in  the 
keyen  Its  functional  diagram  is  in  Fig*  j^t^)- 
The  FF  has  two  outputs,  Q  and  Q.  Q  is 
simply  the  comiilement  of  Q,  If  one  is  high, 
the  other  is  low.  Q  is  the  nominal  output  of 
the  flip-flop;  Q  is  the  inverted  output •  In 
the  kever  analysis  \\hich  follows,  ^vhen  we 
speak  of  the  state  of  the  FF,  we  mean  the 
state  of  Q.  Input  pulses  from  a  clock  or 
other  sources  are  normally  applied  to  the  T 
(trigger)   terminaL  The  state  of  Q  after   the 

J/2  B99t42e  OATI. 


*The  inirigt  would  alno  point  out  that  this  is  the  truth 
tahle  of  u  NOR  gate  or  &  NAND  gate.  We  wtl!  not 
Ko    Into    that    here. 


l/a  S99I42S  GATE 


Fig.   4.   Schematic  of  the  pulse  generator. 
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trigger  depencls  uii  ihe  slates  of  the  S  (set) 
and  C  (clear)  inputs  at  tlir  time  af  the  trigger. 
In  other  words,  the  trigger  can  cause  a  change 
in  Q;  S  and  C  determine  what  the  change 
will  be,  Q  remains  in  the  new  state  until 
another  trigger  pulse  is  applied.  We  may  set 
up  a  truth  table  for  the  FF,  as  follows: 


(Before  Trigger) 
S         C 

(After  Trigger) 

0 

H         L 
L        H 
T.         L 
H         H 

H 
L 
Reverses 
No  change 

The  response  of  the  FF  to  the  trigger  thus 
depends  entirely  upon  the  S  and  C  inputs 
prior  to  the  trigger.  Note  that  conueeting  S 
and  C  lo  low  causes  the  FF  to  reverse  its 
state  on  each  trigger  pulse.  This  type  of  FF 
is  known  as  a  ]K  flip-flop,  and  tlie  S  and  C 
leads  are  sometimes  called  the  |  and  K  leads. 
Fig.  1(b)  also  shows  a  P  lead.  This  is  for  pre- 
setting the  FF;  a  high  level  applied  at  P  will 
make  Q  low> 

Two   common    uses   to  which   the   JK    flip- 
flop   is   put   are  as  a  binary  counter  element 
^nd  as   a  shift  register  element.  Fig,  2(a)  is 
I  two-stage  counter  consisting  of  two  FF  ele- 
nents  and  a  source  of  pulses.  By  connecting 
he   S   and   C   leads   of  F-1   and   i  -2   to  low 
ground)  the  output  of  each  FF  reverses  each 
ime  its  input  signal  makes  a  transition  from 
ligh   to  low.  This   is   as   shown    in   the   truth 
able    above.    In    Fig.    2(a)    the    F-2    output 
requency  is  at  ?i  the  input  pulsu  rate.  More 
tages    can    be    added    for   further    frequency 
livision.  This  FF  application  is  used  in  char- 
cter  generation  in  tlie  Micro-UItimatic, 
(  The  second  common  FF  application  is  also 
mpluyed  in  the  keyer.  It  is  the  shift  register, 
bown  in  Fig,  2(b),  Assume  both  F~l  and  F-2 
te  low;  that  is,  the  Q  lead  of  each  is  low, 
fote    that    the    S    and    C    leads    of    F-1    are 
3nnected  to  high  and  low  respectively.  \\  hen 
le  switch  is  closed,   the  first  H-L  transition 
t>m  the  pulse  source  will  flip   F-1,  leaving 
f  high;  F-2  v^ill  remain  low^  since  its  S  lead 
|as  connected  to  the  output  F-1  (low)  before 
le  trigger.  After  the  second  pulse,  however^ 
-2   will   flip   to   high   in   response   to   the    H 
put    on    its    S    lead.    If    more    stages    were 
Ided   the   H   output  would  propagate  down 
a  line,  one  stage  per  clock  pulse.  The  shift 
gister  thus  acts  as  a  sort  of  scanning  device, 
*  multiple-position  switch •  The  output  of  the 
st  stage  can  be  tied  to  the  input  of  the  first 
r  use  as  a  re-entrant  shift  register  or  ring 
unter. 

'e  have  reviewed  a  little  elementar>  binary 
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Detoils  of  clip  mounting,  Cfips  for  IC's  are  mounted 
upside  down, 

logic  and  looked  at  the  two  logic  element 
types  used  in  the  keyer.  Now  we  can  discuss 
keyer  operation.  First,  let's  define  a  few^  terms: 


Logic  States: 

Flip-Flops: 

Trigger: 


H  (high)  =  3  volts. 
L  (low)  =  0  volts, 

FF  is  SET  if  Q  is  low, 

FF  is  CLEARED  if  Q  is  high. 

A  high-to-low'  transition- 


n 


Operation  of  the  Micro-Ultimatic 

A  block  diagram  of  the  keyer  is  shown  ir 
Fig,  3,  Actual!)   this  is  almost  the  schematic 


C!ose-up  of  wiring  side  of  board. 


Hi  1966 


Wiring  side  of  the  board.  Lay  in  power  wiring  firsts  then  signal  wirmg.  A  printed  circuit  board  might 
moke  things  look  a  little  neater. 


since  most  of  the  discrete  components  are 
gone.  A  few  are  required  for  the  pulse  genera- 
lor,  described  later.  The  character  generators 
are  F-5  and  F-65  a  two-stage  binarv'  counter. 
F-1  and  F-2  are  a  two-stage  shift  register 
as  are  F-3  and  F-4,  G-9  and  G-10  are  two 
gates  wired  as  inverters.  They  provide  two 
complc^meiilary  oiitpnts  so  that  either  mark 
or  space  can  be  high  or  low,  as  subsequent 
c i rcii i t ry  reqi i  ires. 

In  the  idle  state  all  flip-flops  are  cleared* 
This  means  that  G-3  has  L  on  both  its  inputs; 
its  output  is  H,  preventing  F-5  from  toggling 


in  response  to  the  pulse  generator  which  lains 
continuously  for  accurate  character  iomiation. 
This  method,  by  the  way,  produces  precise 
dot-space  ratios  of  unit)^  regardless  of  speed. 
One  side  of  G-l^  G-2,  G-3,  and  G-4  is  at  H 
level  due  to  the  connections  to  +V  through 
Rx  and  R2-  G-1  also  has  another  H  input  due 
to  F-4;  G-3  has  anotlier  H  input  dnc  to  ¥-2. 


Top  of  board,  IC's  ore,  left  to  right  (top  row) 
G-5/G-6,  F  5,  F-6,  G-l/G-2,  6-3/G-4,  G<9/G  10. 
Bottom  row.  Pulse  Generator,  G-7/G-8,  F-1,  F-2, 
F-3,   F-4.  Monitor  IC  is  in  lower  right. 
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G-2  and  G-4,  however^  each  have  an  L  input 
on  one  leg.  If  the  key  paddle  is  moved  to 
dots^  G-2  will  see  L  on  both  inputs.  Its  out- 
put will  become  H,  setting  F-2,  which  tlien 
applies  H  to  one  side  of  G-5  which  tlien 
applies  L  to  the  Set  lead  on  F-5.  The  next 
clock  pulse  will  flip.  F-5  to  the  Set  condition. 
This  causes  G-6  oLiti^ut  to  go  low,  driving 
output  A  up  to  high  and  B  to  low,  initiating 
a  dot  G-7  and  G-S  outputs  are  now  at  II 
level,  feeding  the  T  inputs  of  F-1,  F-2,  F3  and 
F-4.  When  the  next  clock  pulse  arrives,  F-5 
will  be  cleared,  the  keyer  output  \sin  revert 
to  idle,  and  the  G-7/G-8  outputs  will  drop 
to  L*  Tills  transition  will  clear  F-2^  since  its  S 
and  C  leads  were  at  H  and  L  respectively,  due 
to  F-1,  The  dot  is  now  coinplcle.  Nothing 
else  can  happen  in  the  character  generators 
until  the  next  clock  pulse.  If  the  paddle  had 
been  held  to  dots,  F-2  would  have  remained 
set  and  dots  would  have  continued. 

To  generate  a  dash,  tap  tlie  lever  to  the 
dash  side,  setting  F-4.  G-5  output  drops  to  L 
pemiilting  F-5  to  toggle,  as  before.  However, 
F-4  has  now  applied  L  to  the  S  input  on 
F-6,  and  after  the  second  clock  pulse  clears 

F-5,  the  H-L  transition  on  tlie  Q  output  of 
F-5  toggles  F-6  to  continue  the  mark  condi- 
tion. Two  more  clock  pulses  will  leave  botli 
F-5  and  F-6  cleared,  and  F-4  will  clear  as 
the  G^7/G-8  output  falls  to  L,  The  dash 
is  thus  complete. 

The  description  no  far  is  that  of.  a  com- 
>]ete  keyer,  although  F-1  and  F-3  have  not 
3een  used.  In  fact  these  two  may  be  deleted, 
along  with  G-1  and  G-S  and  you  still  have 
a  keyer,  F-1  and  F-3  provide  the  dot  and 
dash  memory.  These  are  extremely  useful  at 
moderate  and  high  speeds.  When  sending 
letters  with  a  terminal  dot,  such  as  N,  C,  F» 
etc, J  it  is  easy  to  miss  that  final  dut  miless 
you  are  there  with  the  paddle  at  the  right 
time.  The  dot  memory  takes  care  of  this  for 
you.  As  soon  as  the  final  dash  of  the  C  (for 
example)  is  on  the  air  you  may  tap  the  paddle 
quickly  to  tlie  dot  side.  The  keyer  will  com- 
plete the  dash  and  then  add  the  dot  In 
fact,  you  can  make  the  dot  movement  during 
the  space  between  the  da.sh  and  tlie  final 
dot.  Operation  at  low  speed  demonstrates  this. 
With  tlie  speed  pot  at  minimum,  quickly  flip 
paddle  from  dash  to  dot  and  let  go.  If  your 
action  occurred  during  the  interval  between 
clock  pulseSj  you  may  even  have  released  the 
paddle  before  the  cliaracter  starts,  A  perfect 
N  comes  out,  regardless.  Once  you  use  the  dot 
memory  it  will  be  hard  to  see  why  more 
keyers  don't  employ  it.  The  dash  memory 
serves    a    similar   purpose    on    letters   with    a 


terminal  dash.  If  you  have  separate  dot  and 
dash  paddle  switches,  the  memories  become 
even  more  useful.  See  reference  (1). 

Operation  of  the  dot  memory  is  as  follows: 
Tap  the  paddle  quickly  from  dash  to  dot, 
F*4  will  be  set  first.  However,  instead  of 
setting  F-2  on  the  dot  side,  F-1,  the  dot 
memory  will  be  set,  since  F-4  applied  II  to 
G-2  and  L  to  G-L  F-4  x^ill  cause  a  dash  to 
go  on  the  air,  as  usual.  When  it  is  complete, 
the  shift-register  action  of  F-l/F-2  wall  shift 
the  L  from  F-1  into  F-2,  leaving  the  keyer 
in  the  dot-generating  state.  The  dot  will  go 
on  the  air,  after  which  F-2  \^111  be  cleared, 
A  similar  action  takes  p],  in  the  dash 
memor>^  on  letters  such  as  A,  K,  Q,  etc. 

The  pulse  generator 

Almost  any  pulse  generator  may  be  used, 
but  in  an  effort  to  keep  the  keyer  on  an  all-IC 
basis,  a  simple  astable  multivibrator  was  se- 
lected. It  consists  of  a  dual  2-input  gate, 
wired  as  shown  in  Fig,  4.  R^  limits  top  speed. 
The  speed  range  is  about  8  to  45  WPM,  It 
would  be  better  to  use  a  log  pot  for  R4,  since 
the  resistance-speed  relation  is  quite  non-linear. 
To  increase  the  top  speed,  R;;  may  be  slightly 
reduced. 

Output  circuits 

Select  the  output  circuit  suitable  for  the 
transmitter  being  keyed.  Fig.  5  shows  lliree 
circuits  which  should  suit  your  individual  re- 
quirements. Since  the  keyer  generates  a  per- 
fect mark-space  ratio,  it  seems  a  shame  to 
upset  this  by  using  a  relay  unless  it  is  fast. 
Circuit  (a)  is  suitable  for  cathode  keying. 
Measure  the  key-up  cathode  voltage  and  select 
Qj  for  a  Veeo  i^o*  I^s  than  this  value.  The 
cathode  cunent  should  not  exceed  about  2hp]5 
milliamperes,  where  h^j^  is  the  d-c  current 
gain  of  Qi  at  the  desired  cathode  current. 
For  keying  low- voltage  VFOs  and  crystal  oscil- 
lators, it*s  unlikely  that  the  current  will  exceed 
10  ma.  If  you  are  still  keying  things  like  6L6's 
circuit  (c)  may  be  better,  since  the  key-up 
voltage  in  such  tubes  may  nm  well  over  100 
volts.  Some  transistors  suitable  for  Q,  are  the 
2N3402,  3414,  3845-A  (all  25  volts  V^,J,  and 
the  2N3404  and  3416  (50  volts  V^^,).  These 
are  inexpensive  GE  types.  There  arc  lots  of 
others.  Use  a  lowdeakage  silicon  tj^pe. 

For  keying  a  negative  lead  to  ground,  such 
as  in  a  blocked-grid  system,  the  keyed  voltage 
is  again  the  important  item.  A  PNP  transistor 
must  be  used,  and  Fig,  5  (b)  is  appropriate* 
Q2  must  be  a  germanium  type  and  CRi  must 
be  silicon.  R|-CRj  form  a  bleeder  circuit  from 
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Fig,  5.  Output  keying  circuits, 

the  +V  supply  which  keeps  the  emitter  of  Q2 
at  about  +0,75  volts.  Input  to  Q2  is  taken 
from  the  "B"  output  of  Fig*  3,  so  that  in  the 
space  condition  Q2  is  reverse-biased  and  no 
current  flows  in  the  keyed  circuit.  When  **B" 
goes  to  ground  during  mark,  the  forward 
emitter-base  voltage  provided  by  CR^  is  suffi- 
cient to  turn  on  Qo.  Actually,  the  blocked- 
grid  line  will  be  pulled  up  a  bit  past  ground, 
to  about  H-0.5  volts,  but  this  should  be  no 
problem.  Choose  Q2  for  a  Vc^  not  less  than 
the  keyed  line  voltage.  R^  is  determined  by 
the  keyed  current.  For  a  current  of  10  ma, 
Rx  should  be  about  220  ohms-  Nearly  all  the 
keyed  current  flows  through  R^^  and  its  value 
should  be  such  as  to  produce  no  more  than 
about  2*2  volts  drop.  This  same  current  flows 
out  of  the  +V  supply  and  therefore  represents 
an  additional  drain  w^hich  must  be  considered. 
There  arc  many  transistors  suitable  for  Q2.  If 
the  keyed  voltage  does  not  exceed  40  volts, 
the  2N404-A  is  satisfactor\^  For  keyed  volt- 
ages  Tmder  23  volts,  choose  any  germanium 
PNP  with  an  hp^  of  over  23  and  V^.^  of 
25  volts.  For  voltages  up  to  about  100,  the 
2N398  is  recommended,  althougli  the  keyed 
current  niav  be  limited  bv  the  lower  hpE  (20) 
oftbistype. 

For  situations  requiring  a  relay.  Fig*  5(c) 
is  appropriate.  Few  relays  known  to  the  author 
will   operate   fast   on    a   3,6  volt   supply,   so 
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Fig.   6.   Power  supply  schematic. 


take  the  relay  voltage  from  the  point  shown 
on  the  power  supply  schematic.  This  will  be 
about  7  volts  and  should  handle  a  small  relay 
such  as  the  Sigma  4F-1000  type.  Q3  should 
have  a  Ve^  of  around  25  volts.  Suggestions 
for  Qn  are  the  same  as  those  for  Qi  above.  It 
is  advisable  to  protect  Qa  agmnst  inductive 
transients  by  the  C^R^  network  showTi.  The 
values  ^vill  depend  upon  the  relay  used. 

Power  supply 

Collector  supply  requirements  for  the  Fair- 
chad  IC's  is  quoted  as  +3,6  volts  ±10%.  The 
keyer  performs  well  at  less  than  3,0  volts 
at  room  temperature,  and  were  it  not  for  the 
120  ma  current  drain,  a  pair  of  flashlight 
batteries  w^ould  be  ideal  A  simple  ac  supply 
is  shown  in  Fig.  6.  The  current  drain  is  nearly 
constant  under  mark  or  space  condition,  so 
load  regulation  is  not  required-  The  3,6  volt 
zener  is  highly  recommended  as  protection  to 
the  IC's  against  line  voltage  surges.  Zener  cur- 
rent should  be  set  to  about  20  ma  by  adjust- 
ing Rt  under  load.  If  the  supply  is  run  with- 
out a  load,  the  zener  may  overheat. 

Monitor  oscillator 

A  simple  monitor  may  be  incorporated  in 
the  keyer,  using  the  circuit  of  Fig.  7,  This  is 
nearly  idnUical  to  the  pulse  generator  except 
for  time  constants.  The  output  is  a  stout  square 
wave  of  about  3  volts  peak-to-peak  and  gives 
ample  headphone  volume.  Control  of  the 
monitor  is  taken  from  "C"  and  "B**  of  Fig.  3, 
These  two  leads  are  in  phase  opposition;  one 
is  high  when  the  other  is  low.  Their  altera- 
tions cause  the  monitor  oscillator  to  start  and 
stop  in  accordance  with  the  transmitted  signals. 

Construction 

Since  only  t^vo  types  of  IC's  are  used  in  the 
keyer,  you  can  convert  Fig,  3  into  a  schematic, 
knowing  the  pin  connections  to  the  IC  cans. 
They  are  shounn  in  Fig*  8.  Since  there  are 
tvvo  gates  per  can,  I  suggest  you  combine 
the  gates  in  the  following  manner:  G-5/G-6, 
G-7/C-8,  G-9/G-10,  G-l/G-3,  and  G-2/G-4, 
The  pulse  generator  and  the  monitor  oscillator 
each  require  a  whole  can.  The  keyer  is 
mounted  on  a  piece  of  Vectorboard  about 
4  X  211  inches.  This  is  cut  from  the  sheet  at 
a  45-degree  angle  to  produce  a  square  hole 
pattern  with  holes  on  0.141-inch  centers.  The 
IC  mounting  is  made  easier.  Eight  clips  are 
used  for  each  IC,  Chps  are  arranged  in  a 
square,  two  holes  on  a  side.  Insert  clips  from 
the  bottom  of  the  board  to  simplify  soldering 
in  the  IC's  after  all  wiring  below  is  complete. 
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Fig.  7\  Schematic  of  monitor  oscillator* 

Clips  for  discrete  components  are  mounted 
in  the  usual  manner.  If  you  want  to  try  for 
PC  board  mounting,  go  ahead,  but  I  think 
you  will  need  a  double-sided  board,  A  note 
on  wiring;  The  clip  spacing  is  small  and 
there's  little  room  to  work.  Wiring  is  a  bit 
easier  if  you  use  #24  or  #26  tinned  wire 
and  slip  some  sleeving  over  each  lead  as  it 
is  wired.  Don't  forget  the  power  wiring!  Pin  8 
of  every  can  goes  to  +V;  pin  4  to  ground, 
After  all  wiring  is  completed^  turn  the  board 
over,  clamp  it  in  place  and  solder  the  IC's 
in,  after  first  pre-tinning  each  clip.  Hold  each 
IC  lead  in  turn  with  tweezers  while  soldering. 
There  are  104  such  connections;  don*t  rush 
the  job.  Ground  pin  6  to  F-5  and  F-6. 

Sources  for  the  IC's 

For  reasons  unknoMTi  to  me,  some  of  the 
major  suppliers  do  not  seem  to  handle  Fair- 
child  semiconductors.  However,  other  distribu- 
tors do*  The  quoted  small-quantity  prices  are 
$3.95  each  for  the  Flip-Flop  and  $1.65  each 
for  the  gates.  To  order,  specify  Fairchild  JK 
Flip-Flop,  type  UX8992328X,  The  gate  is  the 
Dual  2-input  gate,  type  UX8991428X.  A  letter 
to  FairdiHd  Semiconductor,  313  Fairchild 
Drive^  Mountain  View,  California  will  get  you 
a  list  of  distributors  who  stock  the  IC's, 

Simplified  keyer 

If  you  don't  want  the  memories  the  cost 
goes  down  a  bit.  Simply  omit  F-1,  F-3,  G-1, 
and  G-3.  Tie  the  F-2  and  F-4  Set  inputs  to 
H-V  and  the  Clear  inputs  to  ground.  If  you 
want  to  eliminate  only  the  dash  memory , 
omit  F-3,  Disconnect  G-3,  but  G-1^  in  the 
same  can,  is  still  required.  These  simplifica- 
tions  will  reduce  power  supply  load  and  you 
will  have  to  readjust  Rx  of  Fig.  6, 

Some  final  comments 

The  current  through  the  key  paddle  is  on 
the  order  of  400  microamperes.  At  this  low 
level  it  is  essential  that  the  key  contacts  are 
kept  clean,  and  further,  that  the  continuity 
l>etween  system  ground  and  the  key  lever  be 
kept    constant.    This    circuit    mav    include    a 


iaje^9t4za  ouAL  s-jnput  gate 


m  899e3Se  JK  FLIP-FLOP 


Fig.  8.  Bottom  view  of  Fairchild  gate  and  flip-flop 
fC's*  Note:  Pin  8  of  all  modules  goes  to  +3.6 
volts;   pin  4  to  ground. 

bearing  and  if  a  flexible  jumper  does  not 
bypass  this  bearing  there  can  be  erratic  opera- 
tion»  Some  of  the  key  paddles  designed  for 
use  with  electronic  keyers  have  considered 
this  problem;  others  have  not. 

Trouble  shooting  if  required^  is  simple.  An 
ordinary  multimeter  may  be  used  effectively. 
When  a  circuit  point  is  supposed  to  be  low,  it 
should  read  not  more  than  about  +0.18  volts. 
High  level  may  be  anywhere  between  about 
+0,95  volts  and  the  full  supply^  depending 
on  circuit  loading.  The  use  of  a  shielded  en« 
closme  is  strongly  recommended.  These  logic 
circuits  are  extremely  fast,  and  only  a  hundred 
millivolts  of  RF  may  be  sufficient  to  send  the 
keyer  on  a  wild  generating  spree.  The  ordi- 
nary aluminum  box  is  quite  effective*  The 
use  of  a  pair  of  0,01  uf  discs  at  the  dot  and 
dash  input  terminals  is  useful  in  case  of 
stray  RF.  Also,  use  a  small  bypass  in  the 
output  wire  to  the  extenial  circuit.  If  erratic 
dash  operation  is  observed  but  with  normal 
dot  generation  and  memory,  connect  a  100 
pf  disc  between  the  output  of  G-6  and  grormd. 
This  reduces  the  very  small  spike  which  may 
result  during  dash  generation  when  F-5  goes 
high,  triggering  F-6  to  low.  If  the  spike 
reaches  F-4,  it  will  clear  it  and  terminate  the 
dash. 

The  IC's  used  here  are  specified  by  Fair- 
child  for  operation  between  15*  and  55*^ 
Centigrade  (59  to  131  degrees  F)*  The  keyer 
dissipates  very  little  heat  by  itself  (about  450 
milliwatts),  but  the  effect  of  heat  generating 
equipment  nearby  should  be  considered* 

The  Micro-Ultimatic  is  designed  to  comply 
witli  the  loading  rules  specified  for  the  IC's 
used;  therefore,  it  may  be  expected  to  show 
the  reliability  of  operation  associated  with 
integrated  circuits.  The  author's  keyer  has 
been  running  continuously  for  four  months 
without  a  sign  of  problems*  This  is  the 
eleventh  type  of  keyer  which  IVe  built  and 
it's  a  honey  J  the  smoothest  running  and  most 
dependable  keyer  yet.  The  real  test  comes 
during  a  contest,  and  this  keyer  leaves  nothing 
to  be  desired. 

.  .  ,  WICFW 
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Tom  Lamb  K8ERV 
1066  Larchwood  Rd. 
Mansfield,  Ohio 


A  Transistorized  Oscilloscope 

for  RTTY 


This  simple  scope  used  inexpensive  high  voltage 
transistors  instead  of  conventional  tube-type  deflection  amplifiers. 


Teleprinter  circuits  are  admiraHy  suited  for 
transistorization,  as  indicated  by  the  number 
of  recent  transistor  TU  designs •  These  TU's 
have  had  to  use  meters  or  tuning  eyes  for 
tuning  indicators  due  to  the  difficulty  of  de- 
signing scope  deflection  amplifiers. 

This  article  will  describe  a  simple  (nearly) 
aH  transistor  X-Y  oseilloscope,  designed  for 
RTTY  tuning,  but  suitable  for  general  X-Y 
plotting  and  frequency  comparison  work.  It 
incorporates  a  unique  blanking  circuit  to  dim 
any  undeflected  spot. 

Cathode  ray  tubes  require  such  large  de- 
flection voltages   that  transistor  drivers  have 


Tom,  former  WWEY  and  WlSJfY,  is  an  elec- 
trical engineer  (MSEE,  MIT)  for  the  Tappan 
Company;  he  designs  microwave  ranges.  Tom 
has  ivritten  many  articles  in  73,  mostly  on 
RTTY. 


been  unecoMOTuica!  and  unpractical.  Recently 
several  SOU  volt  silicon  transistors  have  be- 
come available  to  reverse  this  situation.  They 
are  ideal  for  scope  deflection  amplifiers.  The 
RCA  40264  ($1.21)  uses  a  small  diamond 
case,  with  non-standard  leads.  The  Indus tro 
Transistor  TRS-301-LC  uses  a  standard  TO-5 
case  and  was  used  here.  Either  will  work. 

Amplifier 

One  of  the  photos  shows  an  excellent  300 
volt  p-p  sine  wave  at  fust  below  the  amplifier's 
cUpping  level  This  is  enough  voltage  to  de- 
flect almost  any  2,  3,  or  5  inch  CRT  operated 
at  moderate  accelerating  voltages. 

The  amplifiers  are  quite  conventional  except 
for  the  300  volt  B+.  Nfy  particular  scope  ob- 
tained full  deflection  with  inputs  of  only  0.3 
volts  (RMS)  vertical  and  0.5  volts  horizontal. 
The  input    impedance   varies   with    the   gain 
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Fig,    1.  Schemotfc  of  KSERV's  RTTY  scope  usfng  transistor  deflection  annplifters. 
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Internal  parts  layout  showing  the  location  of  the  annplifjer  boards  controls,  power  supply  and  CRT  with 
shield.  The  CRT  shields  ore  available  inexpensively  from  mony  73  advertisers. 
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amplifiers  and  the  blank- 
ing circuit. 
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setting  from  20  k  to  100  k;  Higher  impedances 
may  be  obtained  by  adtlitig  series  input  re- 
sistance. The  bandwidtb  is  from  50  Hz  to  over 
20  kHz.  Tlie  lower  response  can  be  improved 
by  increasing  the  values  of  the  Oj  uf  input 
condensers.  Heat  radiating  fins  on  the  deflec- 
tion transistors  are  desiral)Ie  but  not  essential. 

Blanker 

A  particular  problem  with  RTTY  scopes  is 
that  often  an  iiudeflecled  spot  occurs,  which 
bums  the  screen.  With  the  blanker,  the  imde- 
flected  spot  is  adjusted  iyr  very  low  intensity 
with  the  "spot  int."  controL  Any  input  signal 
drives  Q^  into  conduction,  shunting  the  inten- 
sity control  with  the  second^  "trace  int."  con- 
trol. This  is  adjusted  for  proper  operating  bril- 
liance. This  circuit  completely  prevents  screen 
burning. 

Power  supply 

The  supply  is  unusual  in  that  only  two 
diodes  are  needed  to  supply  both  300  volts  for 


300  volt  output  from  one  of  the  deflection  am- 
plifiers. 


^ 


the  amplifiers  and  850  volts  in  a  multiplying 
circuit  foi'  the  CRT.  Any  small  5()()  volt  trans- 
former will  work.  If  the  B+  is  much  over  300 
volts,  increiise  the  100  ohm  surge  resistor.  If 
you  need  more  voltage  for  a  3  or  5  inch  tube, 
replace  the  0.5  M  resistor  with  another  1800 
volt  diode,  and  raise  the  \  oltage  rating  of  the 
two  0.5  uf  filters  to  1000, 

Adjustments 

Remove  Q;i  from  its  socket  then  plug  in  the 
scope.  Check  the  B+  for  about  300  volts, 
using  a  Variac  if  necessary  to  keep  it  down* 
Connect  a  VTVM  or  20,000  OPV  meter  on 
the  500  volt  range  to  tlie  collector  of  Q^. 
Select  or  pad  the  base  to  ground  resistor  to 
obtain  a  voltage  of  %  B+,  Do  the  same  with 
Q^.  Now  adjust  tlie  power  supply  resistor  for 
a    300    volt    B+    with   normal    line    voltages. 

Now  adjust  the  focus  and  spot  intensity 
controls  for  a  small  dim  spot.  Unplug  the 
scope,  wait  ten  seconds,  plug  in  Q^,  and  plug 
in  the  scope.  The  spot  should  be  the  same  as 
before.  If  it  is  brighter,  either  the  transistor 
or  its  base  coupling  condenser  is  leaky,  or  the 
transistor  has  too  low  a  breakdown  voltage. 

01)tain  a  full  deflection  by  switching  the 
input  selector  to  "Cal"  and  adjust  the  "trace 
int."  control  for  a  bright  shaip  pattern.  Re- 
moving the  signal  will  cause  the  remaining 
spot  to  dim  to  the  intensity  set  by  the  *'spot 
int."  controL 

This  scope  was  built  as  a  separate  unit  with 
input  selector  so  that  it  could  be  used  to  moni- 
tor several  different  TU*s,  It  is  small  enough 
to  be  built  into  compact  TU's  or  other  equip- 
ment If  you  aren't  yet  using  transistors,  this 
is  an  excellent  first  project,  with  practically 
nothing  to  go  wrong? 

.  .  .  K8ERV 
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Amateur  Net 


All  features  of  Drake  TR-3 
PLUS  •  . • 

*  Solid  State  VFO  with  linear  per- 
meability tuning  for  maximum 
stabifity 

"k  Automatic  Transmit/Receive 
Switching  on  CW  (semi  breal<Hn) 

ic  CW  SIdetone  Oscillator  built-in 

•  VOX  or  PTT  on  AM 

^  Connections  for  External  Receiver 

ic  Diode  Detector  on  AM 

^  Relative  RF  Output  Indication 


Features  of  TR-4  and  TR-3 


•  Full  Frequency  Coverage  on  all  amateur  bands  10  through 
80  meters.  No  additional  crystals  required, 

•  Upper  and  Lower  Sideband  on  al[  bands. 

•  VOX  or  PTT  built-in. 

•  Output  impedance  Adjustable  with  pi-network. 

•  Separate  Receiver  S-Meter  and  Transmitter  Plate  Ammeter. 

•  300  Watts  PEP  input  on  SSB. 

•  Controlled-Carrier  Screen  Modulator  for  AM  built-in, 

•  Sliifted-Carrier  CW  260  watts  input, 

•  Two  Special  9  Mc  Crystal  Filters  for  sideband  selection, 

•  Separate  RF  and  AF  Gain  Controls. 

•  1  Kc  Dial  Accuracy, 

•  100  Kc  Crystal  Calibrator  built-in. 
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MATCHING   SPEAKER 

Modal  MS-4  .   .   .  $19,95 

MOBILE  MOUNTING  KIT 

Model   MMK-3,  .  .$6.95 

POWER  SUPPLIES 

AC  Power  Supply   Model  AC-J        $79.95 
DC  Power  Supply  Model  DC  3     $129,95 

For  more  information,  see  your  distributor  or  write: 

DRAKE  COM  P AIM Y   miamisburg,  ohio, 
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R.L.Drake  Model 


DIAGRAM 

■4  Sideband  Tran&c«rver 
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for  either  TR-4  or  TR-3 


REMOTE   VFO 

Model  RV-3 


*      »      # 


$79.95 
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Bill  Hoisington  KICLL 
Peterborough,  N.  H. 


50  Watts  on  50  mc  for  $50 


Build  this  low-cost^  simple-tO'Construct 
rig  for  a  potent  signal  on  six  meters. 


Persistently  pmsuing  our  policy  of  building 
low-cost  rigs  for  various  bands  from  1296 
down  to  50  mc  this  article  describes  our  new 
50  watt  six  meter  station  using  only  two  low 
cost  tubes  in  the  RF  section  including  a  rock- 
stable  VFO,  It  ought  to  be  rock-stable:  it  has 
a  46  megacycle  rock  in  it! 

And  no  frequency  multiplication  to  also 
multiply  drift,  FM,  hum,  etc.  I  happen  to  be 
in  a  round  table  with  this  rig  while  writing 
and  interest  is  considerable  in  a  modular  type 
low-cost  compact  50  watt  rig  which  also  in-- 
eludes  VFO,  Adverse  comments  are  also  being 
made  about  small  rigs  that  are  rock-bound.  Six 
meters  today  is  definitely  a  VFO  band  so  this 
is  considered  a  must  for  any  new  home-brew 
station. 

The  size  is  handy,  the  final  being  2  inches 
highj  by  6  wide  and  5  deep,  and  the  single 
tube  crystal  controlled  VFO  exciter  about  the 
same  size.  So,  enough  small  talk,  let*s  get  into 
the  main  course. 


It  takes  a  little  work  to  put  50  watts  on  50 
mc  for  $50  with  a  VFO  rig.  After  all  though, 
there  are  thousands  of  amateurs  who  can  buy 
the  $300  to  $400  rigs,  but  there  are  also  some 
tens  of  thousands  who  cannot!  At  least  not  yet 
in  their  careers.  But  anyone  can  afford  this 
rock-stable  50  watt  rig.  Let's  add  it  up:  The 
exciter  module  comes  to  about  $6  for  the 
capacitors  J  socket,  small  parts,  etc.,  if  you 
don  t  have  a  junk  box  and  get  them  all  out  of 
the  catalog.  Tube  is  $2  and  crystal  is  $4— a 
total  cost  of  $12  for  a  rock-stable  VFO  with 
one  third  watt  output  on  6  meters. 

The  rf  final  comes  to  even  less.  It  looks  like 
about  $10  from  here  including  the  tube.  I 
suppose  someone  will  write  in  and  say,  "Bill, 
you  forgot  the  hootenany  for  $1.25/'  After  all, 
even  if  you  are  only  14  years  old  and  don  t 
yet  have  any  ]tmk  box  at  all,  you  can  take 
apart  some  old  TV  sets  and  start  one- 

The  modulator  sure  boosts  the  cost  though. 
It  costs  $22  for  the  parts  and  $6  for  the  tubes 
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Fig,    1 .  Six  meter  heterodyne  VFO  exciter  using 
one  Compactron.   Output  is  about  300   mw, 
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Fig.  2.  7984  Compoctron  final  amplifier  This 
omplifier  puts  out  over  50  watts  with  less  than 
one-third  wott  drive »  Note  that  the  tube  requires 
12  vofts  on  its  filoment. 
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Fig,  3,  Recommended  layout 
for  the  7984  final  amplifier. 
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for  a  total  of  S28,  Get  busy  on  that  junk  box! 

So  that  gives  us  the  whole  rig  for  $50  (less 

j>o%ver  supply)*  We  made  it  But  only  just:,  as 

the  Seotsnian  said  counting  his  change  at  the 

bank. 

The  exciter 

(The  exciter  (Fig.  1)  was  covered  in  the 
pril  1965  issue  of  73,  but  we  reprint  the 
circuit  here  for  yoxir  convenience.  Just  to  be 
sure,  I  built  a  second  one  directly  from  the 
article  and  it  worked  immediately  and  excel- 
lently. 

It  uses  a  6AF11  Compactron  tube,  which 
has  two  excellent  tiiodes  for  the  oscillators  and 
a  high  gain  video  pentode  for  tlie  mixer,  all 
in  one  little  $2  bottle,  definitely  a  bargain. 
i  The  principle  of  using  a  46  mc  crystal  and 
then  adding  a  4  to  5  mc  variable  oscillator  in 
a  mLxer  is  a  sound  one  and  has  been  around 
For  many  years.  Some  90%  of  the  frequency 
determination  is  done  by  the  crystal  oscinator. 
Also,  any  hum,  FM,  etc,  in  the  4  to  5  mc 
Dscillator  is  not  multiplied  as  in  conventional 
VFO  transmitters.  The  results  are  reallv  worth- 
while.  I  use  ordinary  100  pf  variable  capaci- 
tors, copper-clad  bakelite  base  and  shielding, 
no  voltage  regulator  and  only  one  $2  tube. 
Also,  only  one  crystal  For  the  whole  exciter! 
I  Make  sure  that  you  get  the  50  mc  output 
and  not  46  me  or  one  of  the  other  frequencies 
generated  in  the  mixing  process.  Also  don't 
:)vercouple  the  link  coupled  stages.  This  wiU 
aeep  down  TVL 


lUHl  1946 


The  rf  output  on  50-51  mc  is  about  300  mw 
which  is  sufficient  to  drive  another  Compac- 
tron, the  7984,  to  50  watts  output!  I  got  about 
2  ma  of  grid  drive. 

The  plate  voltages  on  the  tluee  sections  of 
the  6AF11  are:  crystal  oscillator,  75  volts; 
4-5  mc  oscilkitor,  180  volts,  mixer,  275  volts. 

The  RF  amplifier 

The  modular  construction  of  the  exciter  and 
RF  amplifier  (Fig*  2)  is  quite  convenient  for 
building,  time  up  and  final  tests  on  the  air,  1 
find  that  laying  the  tube  on  its  side  as  shown 
in  Fig,  3  with  the  12  pin  socket  centered  in  a 
small  vertical  tliin  brass  panel  makes  it  easy 
to  work  on  the  socket  and  fomis  a  module 
only  2  inches  high  by  6  inches  wide  by  5 
inches  deep.  Kvvp  the  leads  short— as  is  easy 
to  do  if  you  follow  the  layout— and  ground  all 
four  cathode  leads. 

The  neutralization  system  is  an  afterthought. 
I  went  into  this  subject  in  tlie  August  '65  issue 
of  73,  so  instead  of  having  to  rebuild  the  en- 
tire rig  when  self-osciUation  showed  up,  1  just 
added  the  outboard  neutralizing  as  described. 
Don't  forget  that  the  7984  is  a  red  hot  beam 
power  tube.  It  takes  only  one  third  watt  drive 
from  the  exciter  to  light  a  50  watt  bulb  to  full 
brilliancy.  Figure  that  gain  out  I 

To  adjust  the  neutralization,  remove  the  ex- 
citation and  the  output  coupHng  and  put 
enough  plate  voltage  on  for  about  100  ma 
plate  current  Then  adjust  CI  and  C2  for  self 
oscillation   (unless  you  happen  to  be  hicky  in 
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Fig.  4.  Modulator  and  bfas  power  supply  for  the  7984  amplifier 


your  setting  of  Cn).  Some  setting  of  Cn  then 
will  give  no  self -oscillation.  Make  sure  that  LI 
and  L4  are  uncoupled  from  L2  and  L3  while 
you're  doing  this. 

You  can  also  neutralize  the  final  amplifier 
by  many  other  methods,  such  as  no  grid  cur- 
rent dip  when  the  plate  circuit  is  timed 
through  resonance,  or  by  looking  at  the  RF 
output  fed  through  the  plate-grid  capacitance 
with  a  diode  detector  and  no  phite  voltage. 
The  methods  I  used  worked  so  easily  that  1 
didn't  try  any  others  and  there  has  been  no 
self-oscillation  since. 

Modulator 

This  is  a  more  or  less  standard  30  watt 
modulator  using  two  6L6GC*s  as  push-pull 
modulatoj's*  Two  6L6GC's  can  put  out  55 
watts  of  audio,  yet  cost  only  $2  apiece:  they're 
the  modulator  tubes  as  far  as  Fm  concerned. 

This  modulator  (Fig,  4)  has  only  enough 
gain  for  use  with  a  high  output  microphone 
such  as  the  Astatic  model  150  ($3.82)  (—44 
db  output)  that  I  use.  This  low  gain  helps 
prevent  rf  feedback  into  the  transmitter  and 
so  far  IVe  had  no  trouble  with  tliis  nomially 
common  problem  on  VHF. 

The  modulation  transformer  1  am  using  is  a 
Stancor  A-3873  rated  at  25  watts  maximum 
audio  output,  8500  ohms  plate  to  plate  to  a 
secondard  load  of  8000  ohms.  Maximum  DC 
is  100  ma  per  side.  This  is  being  stretched  a 
little  on  the  modulator  side^  but  so  far  it's  OK. 
Browsing  through  the  catalogs  I  see  a  30  watt 
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Fig.    5.    RF   detector   for  checking    the    six    meter 
transmitter. 


multi-impedance    UTC    transformer    for    only 
$9.30,  which  should  be  a  good  bet. 

You  can  check  the  modulator  with  three  7 
or  10  watt  110  volt  bulbs  in  series  across  the 
modulator  secondary  and  no  rf  load  attached. 
They  should  light  up  quite  brightly* 

Station  assembly 

Tliis  is  an  important  part  of  the  station^  and 
can  really  run  up  the  cost  if  you're  not  carefuL 
For  transmit-receive  switchings  1  use  a  two 
position,  four  pole  ceramic  switch  fastened 
flat  against  a  copper-clad  bakelite  panel  with 
three  coaxial  cable  braids  soldered  to  it  up  real 
close  to  the  switch  contacts.  Be  sure  to  use  a 
ceramic  switch. 

Tlie  other  three  poles  open  or  close  the  re- 
ceiv^er  voice  coil  and  switch  the  275  and  500 
volt  power  supphes-  This  is  done  on  the  AC 
side  of  the  rectifiers-  There  is  a  shght  drift  on 
the  crystal  VFO  as  the  filter  capacitors  charge 
up,  but  it  always  settles  dowm  immediately  to 
the  same  spot. 

I  find  it  best  to  use  one  small  power  supply 
for  the  exciter  and  a  larger  500  volt  supply 
for  the  modulator  and  final.  ActuaDy,  it  would 
be  better  to  use  three  supplies,  with  separate 
ones  for  the  rf  final  and  modulator.  You  can 
use  any  supply  you  have  around  from,  say, 
300  to  500  volts.  Over  500  you're  on  your 
own. 

For  carrying  the  station  around,  I  use  a  set 
of  wood  shelves  with  the  exciter  and  rf  at  the 
top  shelf,  the  modulator  next,  and  the  power 
supply  on  the  bottom,  witli  a  piece  of  dowel 
across  the  top  for  a  handle.  As  you  may  have 
read,  I  have  an  AC  putt-putt  and  Uke  moun- 
tain topping. 

RF  detector 

As  I  final  check  1  find  it  indispensible  to 
listen  to  my  own  modulation.  Also  for  hum  or 
distortion  on  the  carrier.  This  is  by  no  means 
easy  to  do  properly.  In  fact,  for  most  of  my 
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amateur  existence  (first  license  2BAV  in  1923} 
I  relied  on  reports  from  other  amateurs  on  the 
air  for  modulatiDn  checks*  The  usual  receiver 
does  not  do  a  good  fob  at  all,  as  you  probably 
know  by  experience.  What  does  do  a  good  job 
is  a  handy-Kiandy  assembly  as  shown  in  Fig,  5, 
This  set-up  with  a  long  pointer  knob  for  good 
resfjlution  between  46  mc  and  50  mc  makes  a 
very  useful  piece  of  test  equipment.  Do  not 
use  a  regular  tube  type  of  amplifier.  The 
padded  earphones  are  also  a  must.  It's  very 
simple.  With  your  ears  shielded  from  your 
own  voice  as  far  as  sound  goes,  a  good  bit  of 
audio  gain,  you  can  hear  exactly  what  you 
sound  like,  right  in  your  own  shack,  using  a 
dummy  load  if  you  vrish.  Note  that  you  are 
listening  to  yourself  on  a  receiver  and  you  can 
hear  any  hum,  distortion,  feedback,  etc.,  can 
be  heard  instantly.  You  cannot  pick  up  fre- 
quency drift  or  FM  on  such  a  receiver,  but  you 
can  check  those  on  a  regular  communications 
receiver. 

Four  element  beam 

»  This  rig  has  been  used  so  far  with  the  four 
element  beam  shown  in  Fig,  6.  This  is  a  httle 
firecracker  and  really  pushes  the  signal  up 
about  ten  times  in  power  (10  db)  in  one  di- 
rection while  taking  it  away  from  another  one, 
of  course,  I  just  took  the  beam  dowm  and 
measured  it  with  a  steel  tape  to  make  sure  the 
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dimensions  were  exacdy  correct.  If  you  make 
it  exactly  as  shown,  it  will  have  the  same 
power  gain.  It's  shown  as  a  rigid  array,  but 
you  can  adapt  it  to  portable  use  with  folding 
joints  without  too  much  trouble. 

Up  to  now,  iVe  been  using  15  feet  of  TV 
masting  out  on  the  roof  with  an  amistrong 
rotator  handle  just  outside  the  window.  It 
works  fine  and  Tm  having  no  end  of  fim  with 
it. 

So  Tm  on  six  meters  again,  and  have  chat- 
ted with  dozens  of  old  friends,  and,  I  hope, 
made  some  new  ones.  I  haven't  moved  out  of 
the  shack  while  building  this  rig,  which  means 
ihat  my  junk  pile  may  be  a  little  more  exten- 
sive than  some,  after  all,  it  does  cover  45  feet 
long  of  cellar  space,  but  I  did  look  into  the 
catalogues  and  add  up  the  amateur  net  prices 
of  the  components  for  you. 

It  actually  is  possible  to  get  on  the  air  with 
VFO  {this  is  very  important.  Ordinary  VFO 
asemblies  can  be  expensive)  and  50  watts  out 
for  $50. 

. . .  KICLL 


EKCiter  Coib 
LL  7  turns  airwound,   16  turns  per  inch  %  in.  diametef. 
B   &  W  3003,  Air  Dux  416T. 

L2,  6  turns  of  plastic  covered  No,  22,  %  In.  CD,,  %  In. 
fono    Irisi'de  L.I 

L3.  2  in.  of  1/2   in.   dio.  32  turns  per  in.  B  &  W   3004, 
Air   Dux   432T. 

L4.    15   turns  of  No.   28  dec  wound  on  cold  end  of  L5. 
L5,    13  turns  oirwound  8  tpi, 
L6,  2  turn  adjustable  link  over  cold  end  of  L5, 
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Fig,    6.    Four  element  six  meter  beam.   Good   for  about   10  db  gain. 
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The  Dummy  Loader 


Did  you  ever  wonder  wliether  your  RF  was 
actually  getting  to  your  antenna  or  merely 
heating  up  the  shack?  The  Dummy  Loader  is 
a  gadget  which  indicates  to  dmiiinys  like  me 
that  the  RF  is  in  fact  where  it  should  be,  Re- 
ineiiibering  that  commercial  transmitters  use 
a  sampling  current  for  this  pmpose  I  figured  I 
better  have  one,  but  RF  Ammeters  are  expen- 
sive and  tliere  is  an  easy  way  to  do  essentially 
the  same  thing. 

Take  a  small  metal  box  about  4"x2"x2"  and 
remove  its  cover.  In  each  end  of  the  box  in- 
stall a  coaxial  connector  of  the  tv^ie  suitable 
for  the  transmission  line  being  used.  Between 
the  center  contacts  of  tlie  connectors  solder  a 
length  of  bare  #12  copper  wire.  Now  find  a 
6.3  pilot  lamp  (#47)  and  solder  a  pair  of  2" 
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leads  to  it.  One  of  these  two  leads  is  now  sold- 
ered to  the  center  contact  of  either  of  die  con- 
nectors. Next  connect  tlie  gadget  into  the  trans- 
mission line  on  the  output  side  of  the  antenna 
change  over  relay  and  connect  the  feed  line 
to  the  other  end  t)f  the  gadget.  Make  certain 
at  tliis  point  that  the  coaxial  connectori>  are 
making  good  electrical  contact  with  the  box. 
Apply  powder  to  the  rig  in  the  lionnal  man- 
ner. At  resonance  Hghtly  touch  the  free  lead 
from  the  bulb  to  the  #12  wire  at  a  point  about 
one  inch  from  the  soldered  connection  of  the 
bulb.  At  this  point  observe  that  the  lamp  barely 
glows.  (If  not,  turn  out  the  Ughts  in  the  shack 
or  sUde  the  loose  contact  along  the  #12  wire 
until  a  small  glow  is  seen.)  Retune  tlie  rig  for 
maximum  bulb  brilliance.  CAUTION:  If  you 
get  too  much  brilliance  tiie  lamp  will  not  last 
and  power  will  be  lost.  When  you  have  found 
the  right  spot  TURN  OFF  THE  TRANSMIT- 
TER and  solder  the  connection  to  the  copper 

wire. 

At  tlie  center  point  of  tlie  cover  plate  drill 
a  %!'  hole  and  fit  it  with  a  gronimet  which  wall 
allow  the  grommet  to  hold  the  lamp  securely. 
SUde  tlie  lamp  into  the  grommet  and  secure 
the  cover  to  the  box  and  the  job  is  complete. 
The  device  can  be  and  is  intended  to  be  left 
in  the  line  at  all  times  since  the  power  required 
to  light  tlie  lamp  is  negligible  as  compaied  to 
the  50-100  watt  input  to  the  transmitter  for 
which  it  was  designed.  If  lower  power  opera- 
tion is  used  change  the  bulb  to  a  1.5  volt  type 
and  readjust  the  sliding  contact.  So  get  busy 
and  watch  youi"  contacts  increase. 
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-  with  a  MATERIAL  DIFFERENCE! 

Use,  Is  one  of  the  most  dependable 

testimonials  of  endorsement,  and  Tel  rex 
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Most  Technically-Perfected,  Finest  Communication 
Arrays  in  the  World!  Precision-Tuned-iVlatched 
and  '■Balun"  Fed  for  "Balanced-Pattern"  to  assure 
"TOP-MAN'ON-THE-FREQUENCY"  Results 


You,  too — can  enjoy  World  renown  TELREX 
performance  and  value!  Send  for  PL66  tech 
data  and  pricing:  Catalogr,  describing  the 
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cessories! Expanded  data  sheets,  including 
your  favorite  band,  also  available. 
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Take  Me  Along! 


A  reasonable  wife  will  see  the  logic  of  taking  SB-34  along  on  the  family  vaca- 
tion* Particularly  when  you  point  out  that,  with  SB-34  operating  from  the  car, 
aid  can  be  summoned  for  any  highway  emergency.  Best  to  play  down  the 
possibility  that  the  aid  call  may  have  to  be  relayed  from  Puerto  Rico  — or 
maybe  Korea.  These  SB''34's  really  do  get  out!  Works  fine  from  a  mote!  or 
campsite  using  an  improvised  over-a-branch  dipole  or  an  outside-the-window 
vertical  with  insulated  wire  radials  lying  on  the  ground-  You  can  also  sit  in 
the  car  and  operate. 

As  a  traveling  companion  the  SB-34  is  unbeatable  because  of  its  portability. 

Lightweight  tonly  18  Ibs.X  compact  (half  a  cubic  foot)  and  has  a  built-in 
2-way  power  supply  (12V  D*C.-117V  A.CJ.  Your  wife  will  applaud  your  bargain 
hunting  prowess  when  you  mention  these  features.  SB-34  contributes  so 
much  to  the  family  fun  and  safety,  besides  having  an  attractive  low  purchase 
price.  The  cost  is  only  395*00,  Take  SB-34  along. , . ,  Write 
now  for  colorful  descriptive  brochitre  of  SBE  equipment        I  ^H  F  I 


RAYTHEON         COMPANY 

213  East  Grand  Avenue,  South  San  Francisco,  CaHfomia  94080 

Expert  sales:  Raytheon  Company^  International  Sales  &  Services,  Lexington  73,  Mass,  U.S.A. 
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Frank  Jones  W6AJF-AF6AJF 
850   ponner  Avenue 
SonorViQ,  California  95476 


144  mc  Transistor  Converter 


Build  this  simple^  low-cost  transistor  co}werter 
and  filter  for  a  2.5  db  noise  figure  and  lots  of  DX. 


The  units  shown  in  Fig,  1  and  2  and  in  the 
photographs  are  part  of  the  system  described 
in  a  previoust  article.  The  problems  encoun- 
tered in  transistor  converters  were  discussed 
in  detail  and  a  50  mc  converter  with  its  asso- 
ciated antenna  filter  were  included-  This  sec- 
tion concerns  the  design  of  a  converter  and 
antenna  filter  for   144  mc  band  operation. 

Two  meter  antenna  filter 

The  antenna  filter  is  built  in  a  massive  type 
of  construction  in  order  to  obtain  very  high 
Q  circuits  so  that  the  loaded  Q  will  be  only 
a  small  fraction  of  the  unloaded  Q  values.  If 
the  unloaded  Q  is  perhaps  1000  and  the  load- 
ed Q  is  25,  the  circuit  loss  will  only  be  2^5% 
per  circuit  or  5%  for  two  circuits*  This  would 
mean  about  .5db  loss  in  noise  figure  which 
is  low  enough  for  good  dx  reception  in  a 
quiet  location  \\ith  a  good  antenna.  The  tran- 
sistor converter  shown  here  has  a  noise  figure 
of  a  little  under  2db  wliich  with  the  antenna 
filter  adds  up  to  2.5  db.  If  the  coax  antenna 
feeder  has  a  loss  uf  from  .5  to  1  db,  the  net 

Frank  is  one  of  the  ouWandiug  VHF  authors 
mui  this  k  his  second  appearance  in  73.  Last 
month  he  described  a  six  meter  filter  and  con- 
verter similar  to  the  one  described  in  this 
article. 
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NF  amounts  to  3  to  3.5  db  whicli  is  far  below 
the  more  usual  5  to  10  db  NF  of  the  average 
VHF  station.  Even  a  good  parametric  amplifi- 
er and  antenna  feeder  system  is  seldom  more 
than  one  db  better  than  the  transistor  conver- 
ter shown  in  Fig*  2.  144  paramps  are  very 
narrow  band  units  and  only  function  into  and 
out  of  resistive  loads.  Any  regeneration  in  the 
converter  rf  stage,  or  change  of  SWR  in  the 
antenna  system  with  rotation  of  the  beam  or 
due  to  weather  changes  can  make  a  paramp 
into  a  real  monster  for  oscillation  instead  of 
amplification.  Good  ferrite  *'isolators'*  to  tame 
a  144  mc  paramp  cost  nearly  as  much  as  a 
radio  receiver. 

Fortunately,  new  economical  transistors  are 
being  made  available  which  are  better  than 
vacuum  tubes  for  rf  amplification  at  144  to 
148  mc.  Each  year  brings  forth  some  new 
transistors  which  are  better,  and  at  the  mo- 
ment there  is  one  priced  near  50  cents,  the 
T1XM05,  which  makes  even  a  good  paramp 
system  unattractive  for  ds  reception.  In  time 
transistors  mav  reach  down  near  the  one  db 
NF  which  can  be  used  for  moon  bounce  or 
satellite  amateur  signals. 

These  high  angle  received  signak  are  less 
troubled  by  man-made  noise  if  the  antenna 
system  has  very  low  side  and  back  lobes  of 
response*  Even  on  reception  along  the  horizon 
of  144  mc  signals  it  is  better  to  hear  external 
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man-matle  noise  than  front  end  receiver  noise. 
Some  operators  feel  that  there  is  no  advantage 
in  getting  the  receiver  NF  1)e]o\v  the  man- 
made  or  atmospheric  noise  leveh  However, 
this  writer  doesn't  agree  since  the  human  ear 
is  a  good  differentiator  of  signal  to  variable 
noise  level,  being  able  in  some  cases  to  reach 
well  below  the  0  db  signal  to  noise  ratio. 
Man-made  power  hnzzes,  aiito  ignition  and 
appliance  eleclrical  noises  and  atmospheric 
static  crashes  are  not  too  much  like  the  hiss 
of  receiver  noise,  which  means  that  good  if 
noise  blanker  systems  and  noise  limiters  in  the 
radio  receiver  can  be  of  real  service  in  recep- 
tion or  radio  signals.  All  tins  means  that  the 
VHF  amateur  should  strive  for  a  good  low 
NF  in  his  receiver  system. 

The  con\  erter  sho\vn  here  has  a  low  NF, 
measuring  from  1,7  to  2  db  over  the  range  of 
144  to  147  mc.  Since  present  day  low  priced 
transistors  overload  easily,  out-of-amateur- 
band  strong  commercial  stations  can  produce 
the  effect  of  spurious  signals  within  the  ama- 
teur bands.  This  effect  is  more  noticeable  in 
a  low  NF  converter,  A  good  antenna  filter 
ahead  of  the  converter  tends  to  eliminate  this 
problem  as  long  as  the  signals  are  not  within 
the  pass-band  of  the  filter.  The  filter  shown 
in  Fig.  1  consists  of  two  tuned  circuits,  slight- 
ly overcoupled,  so  as  to  produce  a  pass  band 
of  from  2  to  3  mc  with  close  to  50  ohms  input 
and  output  terminations.  The  circuits  were 
made  large  physically  in  order  to  have  very 
low  losses  and  a  secondary  benefit  was  ob- 
tained. The  filter  is  veiy  effective  in  prevent- 
ing spurious  signals  in  the  transmitter  from 
getting  into  the  antenna.  Both  lower  frequen- 
cies from  the  exciter  stages  and  harmonics  of 

144  mc  are  greatly  attenuated  in  this  filter 
which  helps  meet  FCC  requirements.  Tlie 
losses  are  low  enough  and  the  voltage  ratings 
high  enougli  so  full  legal  power  may  be  run 
in  the  radio  transmitter. 

The  filter  shown  in  Fig*  1  was  built  into  a 
4  X  3  X  17  inch  aluminum  chassis  and  cover, 
A  center  shield  with  top  and  bottom  ground- 
ing Hps  separates  the  two  tuned  circuits  and 
the  3  by  3  inch  cut  out  at  the  low  rf  poten- 
tial end  acts  as  the  aperature  coupling  be- 
tween circuits.  This  was  started  as  a  2  inch 
cut  out  and  the  coupler  used  from  143.95  to 

145  mc  originally,  then  trimmed  out  in  steps 
to  3  inches  Jong  for  bandspreadiug  the  filter 
to  cover  from  2  to  3  mc  width.  Each  tuned 
circuit  consists  of  an  aluminum  plate  line  16 
inches  long  and  1.5  inches  wide  supported  by 
an  additional  ,5  inch  right-angle  lip  for  ground- 
ing and  by  t\vo  ceramic  insulators  as  indicated 
in  the  sketch  of  Fig,  1.  The  tuning  capacitors 
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Fig,    1,    Two    meter    antenna    coupler-filter, 
drawing    is   one-third    size. 


This 


at  the  **hot"  ends  consists  of  pieces  of  spring 
brass  4,5  x  1.5  inches  in  size  with  ,5  inch 
grounding  lips.  All  groirndiug  Vps  and  mount* 
ing  areas  were  sanded  to  get  bright  clean  con- 
tacts and  each  grounding  lip  was  fastened  to 
the  chassis  with  tliree  machine  screws.  These 
grounding  areas  must  have  very  low  resistance 
in  order  to  keep  the  circuit  losses  down  to  a 
minimum.  Copper  h'nes  and  shield  box  w^ould 
provide  less  loss  than  alunnnum,  especially  if 
the  filter  had  to  be  made  more  compact  in 
size.  The  spring  brass  tuning  condenser  plates 
are  adjustecl  by  means  of  spare  slug  cxiil  form 
mountings  with  a  ,5  bv  *5  inch  bakelite  insu- 
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lator  threaded  onto  the  adjusting  screw  and 
epoxy  glued  to  it  also.  These  adjusting  screws 
were  mounted  about  3  inches  from  tlie  ends 
of  the  17  inch  cliassis  centered  on  each  3  inch 
side.  At  the  oppfisite  end,  coax  fit  tint;?;  were 
aiounled  and  lapped  into  tlie  rf  lines  2.25 
inches  from  the  grounded  ends.  Lots  of  self 
tapping  screws  were  used  to  ground  the  cen- 
ter shield  to  tlie  chassis  and  to  the  bottom 
cover,  and  tlie  cover  to  the  chassis.  This  cover 
was  5  by  17  inches  in  order  to  use  the  ex- 
tending sides  for  mounting  the  filter  up  on 
the  wall  above  the  antenna  relay. 


Two  meter  antenna  coupler-fitter. 


Two  meter  converter 

The  converter  was  built  on  a  piece  of  ayp- 
per  clad  board  2  b\'  6  inches  in  size  for 
mounting  into  a  6  x  17  x  3  inch  chassis  along 
with  numerous  other  converters  and  a  switch- 
ing panel  for  if  outputs  and  batter  \'  con  nee* 
tions.  The  chassis  completes  the  rf  shielding 
of  each  converter  which  is  needed  to  prevent 
direct  pick-up  of  signals  in  the  13*95  to  19 
nic  if  range.  Double  shielded  small  coax  lines 
to  tlie  if  receiver  also  are  advisable.  The  double 
copper  braid  on  some  types  of  coaxial  line  is 
worth  while  unless  these  shielded  converters 
are  mounted  within  the  shielded  cabinet  hous- 
ing the  if  receiver, 

Tlie  Texas  Instruments  TIXM05  transistors 
are  niarvelous  rf  amplifiers,  mixers  and  oscil- 
lator-multipliers. The  only  problem  encoun- 
tered was  breakage  since  these  units  had  pla.^- 
tic  housings  which  were  brittle,  and  broke 
easily  when  the  transistors  were  pushed  into 
the  large  transistor  sockets  shown  in  the  pho- 
tographs. Later  some  smaller  sockets  were 
purchased  which  overcame  this  problem  since 
they  w^ere  designed  for  TO- 18  sized  transis- 
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Fig.  2.  Low  noise  two  meter  converter. 


26 


73  MAGAZINE 


¥SS*~ 


■^i;::rnrTTT:;*"T^f:f-T^-?:f^fWJ!SWSi!fW''^^^ 


:'-:S:f?7^! 


New  Webster 

^'Circle  W"  quality  symbol 

heralds  the 


high  power 

antenna  at  a 

low  power 

price 


Now  .  .  ,  BIG-K  ,  .  ,  basically  an  improved 
version  of  the  well-known Top-sider  mobile 
antenna  but  wJtb  ONE-KW  (p,e.p,)  coils 
and  priced  to  represent  exceptional  value. 

New  techniques  and  large  quantity  pro- 
duction have  lowered  manufacturing  costs 
while  maintaining  highest  quality.  All  of 
the  savings  are  being  passed  along  to 
the  customer.  Compare  these  prices 
for  a  KW-rated  mobile  antenna! 


There   will    be   only   one   type   of   coil 


BIG-K-IOOO  watts  p,e,p,forall  bands  (ex 
cept  the  coil  for  160-meters,  which  is  300 
watts  p.e.pj.  The  basic  antenna  remains 
the  same  with  the  exception  that  the 
BIG-K  aluminum  column  will  be  given  a 
special  coating  for  environmental  protec- 
tion. As  before,  the  column  is  hinged,  per- 
mitting coil  and  top  whip  section  to  fold 
over.  Webster's  exclusive  fast  release  and 
positive  lock-up  feature  remains  intact 

Write  for  descriptive  literature. 
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PRICE  INFORMATION 

WMW-B 

Fold-over  mast  and  adjustable  whip  for  KW 

cotfs,  93''  long  (Bumper),,* 13,50 

WMW^O 

Fold-'Over  mast  and  adjusfabfe  whip  for  KW 
coils,  77'^  (Deck  mount).  ,.*.,.. 13*5Q 

KW-SQ 

1  kilowatt,  75  meter  coil —  6.35 

1  kilowatt,  40  meter  coif . BM 

KW-20 

1  kilowatt,  20  meter  call ,  .6.95 

KW-15 

1  kriowatt,  15  meter  coil .*...6,25 

KW-ia 

1  kilowatt^  10  meter  coil 4.45 

TW-160 

300  watt,  160  meter  coil .....5.S0 


r^«wi  vww  svi-i-iwv™^*'.".  *n*.iA  ■. 


RAYTHEON        COMPANY 


213  East  Grand  Avenue,  South  San  Francisco,  California  MOSO 
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Bottom  view  of  the  two  meter  converter  described   in  this  article. 


tors,  but  had  the  disad\aiitage  of  costing  a 
great  deal  more  than  the  TO-5  sized  sockets* 
Fig.  2  shows  tlie  circuit  and  values  of  parts 
used  in  the  converter.  Wliite  color  coded  fer- 
rite  shig  coil  forms  of  similar  size  niay  be  used 
for  slightly  better  Q  values  with  4  turn  coils 
(and  1  turn  taps)  in  place  of  the  brass  slug 
fonns  shown. 

Two  rl  amph'fiers  with  fixed  neutralization 
were  used  with  only  one  tuned  circuit  be- 
tween stagcK  since  the  antenna  filter  added  a 
grcal  d('al  of  image  suppres.sion.  The  input 
circuit  is  a  low  Q  (loaded)  design  in  order 
to  provide  a  low  Joss  resistive  termination  to 
the  an  ten  0  a  filter.  This  resulted  in  a  NF  of 
less  tlian  2  db  when  a  noise  generator  was 
connected  directly  into  the  coax  input  jack 
of  the  converter.  The  transistor  protective  back 
to  back  diodes  across  this  input  coil  added 
about  A  db  NF  loss  but  was  deemed  worth* 
while  for  protection  against  an  anterma  relay 
isolation  deficiency  wlien  using  a  high  pow- 
ered transmitter.  Low  forward  resistance 
diodes  with  low  sliunt  capacitance  are  needed 
for  this  purpose.  Type  IN  100  diodes  were 
used  here,  but  better  diodes  are  available* 
Don't  use  the  old  "standbv"  IN34A  diodes  in 


such  a  low  impedance  circuit  such  as  shown 
in  Fig,  2, 

The  mbcer  stage  uses  base  input  and  emitter 
oscillator  coupling  with  large  enough  bypass 
condenser  values  to  give  a  low  impedance 
even  at  the  if  frequencies.  This  avoids  the 
need  of  series  tuned  (at  14  to  18  mc)  circuits 
shunted  from  base  and  emitter  to  ground.  The 
mbcer  collector  circuit  has  to  be  of  low  Q 
design  in  order  to  cover  4  mc  bandwidth.  The 
pi  network  of  Fig*  2  meets  this  requirement 
and  fixrd  values  of  capacitors  and  inductance 
may  be  used  to  obtain  a  center  frequency  of 
about  16  mc  to  cover  from  14  to  18  mc.  The 
values  shown  provide  a  mixer  load  impedance 
of  about  2000  ohms  or  more,  with  an  output 
impedance  of  50  or  75  ohms  for  connection 
to  the  ^  receiver. 

The  43,3333  mc  overtone  crystal  oscillator 
has  an  emitter  circuit  resonant  about  midwav 
between  the  overtone  and  fundamental  crystal 
frequencies.  This  insures  oscillation  at  the 
overtone  frequency  only  and  permits  the 
single  transistor  to  pro\  ide  130  mc  output  in 
the  collector  circuit  for  coupling  into  the 
mixer  stage-  Transistors  other  than  T1XM05 
may  require  a  different  value  of  emitter  con- 


Top  view  of  the   two  meter  converter 
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denser  than  the  20  pf  shown  since  this  value 
regulates  the  regeneration  at  the  130  mc  out- 
put frequency*  Less  efficient  tiansistors  re- 
quire smaller  values.  The  small  3  ph  rfc  in 
this  emitter  lead  must  resonate  with  the  small 
emitter  bypass  (20  pf  or  so)  at  some  fre- 
quency above  15  mc  but  below  43  mc.  Res- 
onance below  15  mc  will  cause  the  overtone 
crystal  to  oscillate  at  its  fundamental  and  in- 
troduce a  strong  signal  into  the  if  receiver 
tuning  range.  If  this  effect  is  present  use  a 
smaller  inductance  such  as  an  Ohuiite  Z144 
rfc  of  1.8  \xh.  Too  small  a  value  of  capacitance 
from  emitter  to  ground  may  cause  oscillation 
near  130  mc  not  crystal  controlled.  Too  large 
a  value  will  cause  less  output  at  130  mc  than 
is  needed  for  good  mixer  conversion  gain.  Too 
much  oscillator  voltage  injection  into  the 
mixer  is  undesirable  so  a  value  of  coupling 
link  should  be  chosen  to  provide  a  little  less 
than  maximum  mixer  gain  and  noise.  All  of 
these  adjustments  interact  to  some  extent  so 
some  experimenting  is  desirable  if  optimum  re- 
sults are  to  be  obtained. 

In  locations  where  there  are  other  two  me- 
ter ham  stations,  an  rf  guiji  toatrol  is  needed, 
which  is  external  to  the  converter.  This  is  a 
type  known  as  forward  gain  control  since  the 
current  in  the  transistor  is  increased  to  reduce 
the  gain.  This  requires  a  collector  resistor  and 
rf  bypass  condenser  which  reduces  the  collec- 
tor dc  voltage  fast  enough  to  cause  a  gain 
reduction  as  the  current  increases.  Forward 
gain  control  is  many  times  better  for  overload 
and  cross-modulation  reduction  as  the  transis- 
tor gain  is  reduced  as  compared  to  the  more 
usual  current  reduction-gain  reduction  circuits 
used  in  many  transistor  rf  and  if  designs.  By 
the  same  token,  forward  automatic  gain  con- 
trol (FAGC)  in  transistor  if  systems  is  highly 
desirable*  With  PNP  type  transistors  FGC  of 
the  type  shown  in  Fig-  2  causes  a  collector 
current  increase  and  gain  reduction  as  the  po- 
tentiometer is  moved  to  a  less  positive  voltage 
setting.  The  values  of  limiting  (Exed  resistors) 
and  potentiometer  values  can  be  chosen  to 
give  optimum  gain  control  for  nearly  any  t}'pe 
of  transistors.  The  total  resistance  across  the 
battery  supply  can  be  of  values  such  that  the 
batter>^  drain  is  somewhere  between  %  and 
1  ma  in  the  main  control  unit.  The  transistor 
base  current  (microampere  valuer)  is  then 
negligible  in  figuring  resistor  values.  These 
values  should  be  such  that  the  transistor  col- 
lector current  in  each  rf  stage  varies  from 
about  1  ma  at  full  gain  (or  lowest  NF)  to 
about  3  ma  at  reduced  gain  and  1  volt  or  so 
across  tlie  collector  to  eniitten 
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Frank  Jones  W6AJF-AF6AJF 
850  Donner  Avenue 
Sonoma,  California 


Low  noise ^  inexpensive,  easy-to-build 
converters  and  filter  for  our  highest  VHF  band 


220  mc  Transistor  Converter 


The  220  to  225  mc  band  in  many  locations 
is  subject  to  strong  image  signal  problems 
which  can  be  reduced  greatly  by  using  a  pair 
of  high  Q  circuits  in  the  antenna  feeder.  An 
antenna  filter  o£  this  type  suitable  for  trans- 
mitting and  receiving  service  is  shown  in  Fig, 
1,  It  consists  of  two  high  Q  circuits  capacity 
coupled  together  at  the  tuning  end  of  each 
line  and  loaded  down  to  a  working  Q  o£  about 
25  for  50  ohm  coaxial  input  and  output  lines. 
This  loading  is  chosen  by  the  position  of  the 
coax  jack  taps  on  each  flat  plate  line  near  its 
grounded  end.  A  tap  point  T5  inches  from 


ground  end  seemed  to  function  well  over  a 
large  portion  of  tlie  220  mc  band.  The  circuits 
are  tuned  to  resonance  by  spring  brass  plates 
with  adjustable  spacing  to  the  flat  plate  line 
at  the  **hot"  end.  The  coupling  capacitor  is  at 
this  end  also  and  consists  of  an  insulated  U 
shaped  metal  bracket  as  shown  in  Fig.  1* 

The  coupling  depends  upon  the  spacing  at 
the  ends  so  some  adjustment  can  be  made  by 
bending  the  sides  of  the  U  bracket  or  by  mak- 
ing a  new  one  with  more  or  less  length  be- 
t\¥een  the  sides  of  the  U,  Probably  a  better 
coupling  scheme  would  be  an  aperture  cou- 
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Fig.    1.  220  mc  antenna  coupler-filter*  This  drawing  is  one-third  size. 
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220  mc  antenna  coupler  and  filter. 

pi  IT  I g  at  tlie  high  current  end  of  the  lines  as 
was  used  in  the  144  mc  circuit  unit  previously 
described-  The  center  shield  with  both  sides 
grounded  would  then  be  about  8  inches  long^ 
also  grounded  at  the  tuning  condenser  end. 
The  aperture  would  be  a  2  inch  gap  (approxi- 
mately) at  the  coax  jack  end,  making  a  total 
aperture  opening  of  2  by  3  inches  in  size  for 
coupling  die  two  lines  together-  This  would 
eliminate  the  coupling  capacitor  U  shaped 
bracket  at  the  opposite  end  of  the  lines.  An 
aluminum  chassis,  with  cover,  10x4x3  inches 
in  size  encloses  the  flat  plate  lines.  This  with 


the  center  shield  forms  two  air  gap  strip  lines 
of  high  Q  design,  perhaps  in  the  neighborhood 
of  Q  =  1000  unloaded*  With  loading  and 
coiiplitigj  the  Q  is  around  25  which  woiikl 
mean  a  loss  of  about  ,5  db  for  the  complete 
filter.  This  loss  w^oiild  mean  about  half  a  deci- 
bel loss  in  NF  for  receiving  and  at  the  same 
time  an  efficiency  in  this  filter  of  over  90% 
for  eitlier  transmitting  or  receiving.  The  air 
gaps  and  design  should  make  it  suitable  for 
KW  operation  though  the  heat  loss  might 
make  it  advisable  to  use  copper  plate  lines  and 
shields  for  lower  losses.  When  the  heating  ef- 
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"ig.  2.  220  mc  converter  with  common  base  amplifiers.  This  circuit   is   recommended   for  generol   use 
because  of  ease  of  adjustment  and  simpler  construction. 
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Top  view  of  the  converter  in  Fig-  2.  The  large  transistors  were  replaced  by  TIXMOS's   for  better   noise 
figure  after  this  picture  was  taken. 


iects  become  readily  apparent  at  very  high 
power  operation,  the  coupling  and  tuDing  ca- 
pacities will  change.  Aperture  coupling  with 
copper  or  silver  plated  brass  construction 
would  then  be  indicated.  The  aluminum  con- 
struction is  suitable  for  antenna  inputs  of  up  to 
200  watts  with  negligible  heating  effects* 

220  mc  converter 

The  new  TIXM05  transistors  were  used  in 
this  converter  to  reach  a  NF  of  about  3  db*  At 
220  mc,  either  neutralized  common  emitter  rf 
stages  or  un -neutralized  common  base  ciicuits, 
may  be  used*  The  former  has  more  gain^ 
slightly  better  NF,  but  is  more  complicated 
and  uses  more  parts.  The  common  base  circuit 
was  used  in  the  unit  shown  in  the  photographs 
and  in  Fig,  2  and  is  suggested  for  general  use. 
One  of  the  older  220  mc  converters  here  was 
rebuilt  several  times  and  wound  up  with  the 
circuit  shown  in  Fig.  3.  With  TIXM05  ban- 
sistorSj  it  did  have  a  Httle  more  stable  gain 
and  a  fractional  db  better  noise  figure  but  the 
'Vats  nest"  wasn^t  suitable  for  photographing. 

The  cii-cuit  of  Fig.  2  consists  of  two  grounded 


base  rf  stages,  with  forward  gain  control  sepa- 
rate from  tlie  converter^  2  by  6  inch  copper 
copper  clad  board.  This  control  can  be  set  for 
best  NF,  which  is  below  the  oscillation  point 
in  the  rf  amplifiers.  This  type  of  rf  amplifier 
is  regenerative  and  there  is  no  easy  way  to 
neutralize  the  stages;  however,  a  variable  gain 
control  with  screw  driver  adjustment  solved 
the  problem,  220  mc  is  apparently  near  the 
upper  frequency  of  common  emitter,  neutral- 
ized rf  stage  operation  so  there  is  little  choice 
between  the  circuits  shown  in  Figs.  2  and  3. 
The  mixer  stage  can  be  either  base  or  emit- 
ter input  for  signals  and  the  emitter  or  base 
used  for  oscillator  injection.  The  input  im- 
pedance at  frequencies  above  200  mc  is  not 
too  different  for  base  or  emitter  inputs.  The 
collector  circuit  is  broadly  tuned  to  16  mc  with 
a  pi  network  to  cover  14  to  19  mc,  the  tf  sig- 
nal range.  Fixed  inductance  and  capacities 
are  suitable  here  with  the  15  pf  input  (fiigh  Z 
end)  the  only  critical  value.  With  other  tran- 
sistor types  having  higher  output  capacitance, 
a  smaller  value  than  15  pf  would  be  needed 
and  an  adjustable  5  to  18  pf  condenser  should 
be  used. 
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Bottom  view  of  the  converter  shown  in  Fig.  2.  The  drum  shaped  object  in  the  lower  left  is  the  crystal. 
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Fig.  3.   220  mc  converter  with  neutralized  common    emitter    amplifier  stages.  This    converter    gives    o 
better  norse  figure  and  higher  gain  than  the  converter  in  Fig,  2,  but  is  border  to  adjust. 


The  oscillator  multiplier  chain  has  t\%'o  tran- 
sLstors,  one  as  an  oscillator-tripler  and  tlie 
other  as  a  tripler  to  obtain  206  mc  output  from 
a  22.889  (or  22,9)  mc  overtone  crystal  The 
emitter  circuit  is  resonant  between  22,9  mc 
the  third  overtone,  and  7.6  mc  the  funda- 
mental frequency  of  the  ciystal.  This  prevents 
7*6  mc  oscillation  and  causes  22.9  mc  oscilla- 
tion at  the  third  overtone  frequency.  In  turn 
this  is  multiplied  by  three  times  to  approxi- 
mately 69  mc  in  the  collector  circuit.  The  56 
pf  condenser  in  the  emitter  produces  regenera- 
titm  at  the  output  frequency,  resulting  in  good 
output  to  drive  the  second  transistor  tripler 
stage  to  206  me.  This  206  mc  power  is  coupled 
into  the  mfxer  emitter  for  mixing  the  220  to 
225  mc  siunals  do\\Ti  to  14  to  19  rac,  the  out- 
put signal  from  the  converter.  The  pi  network 
transforms  the  higli  impedance  of  the  mixer 
collector  down  to  50  or  75  ohms  coaxial  line 
output  for  connection  to  a  receiver  tuning  the 
14  to  19  mc  range. 

The  input  transistor  is  protected  from  over- 
load by  two  diodes  across  the  self  resonant 
coil  input  circuit.  These  diodes  were  IN  1 00 
diodes  which  are  not  as  good  as  fast  computer 
diodes  for  this  purpose  but  do  a  fair  job  since 
they  are  low  forward  resistance  types  suitable 
for  YUV  work.  If  better  cTiVxlfS  of  low  shunt 
capacitance  (at  zero  bias)  are  available,  use 
tliem  since  transistors  have  much  longer,  low 
NF,  life  wlien  not  overloaded  by  transmitter 
signals  li  akiiig  thru  the  coaxial  antenna  relay. 
As  the  operating  frequency  is  increased,  an- 
tenna  relays  are  less  effective  in  isolating  tlie 
receiver  from  the  transmitter*  Very  fast  siHcon 


type  computer  diodes  generally  have  low 
enough  capacitance  to  work  as  protective  de- 
vices up  to  above  432  mc,  A  few  germanium 
diodes  rated  for  VHF  with  at  least  a  20  ma 
at  +1  volt  rating  are  fairly  good  at  220  mc, 
A  signal  generator  and  noise  generator  are 
both  desirable  for  use  in  aligning  the  converter 
for  best  weak  signal  reception  and  best  NF, 
Oscillator  operation  can  be  roughly  checked 
by  listening  to  the  hiss  level  in  the  if  receiver 
when  shorting  out  the  oscillator  or  tripler 
timed  collector  coils.  The  mixer  noise  in  the 
receiver  should  be  louder  wlien  the  crystal  os- 
cillator  is  functioning.  Too  great  an  increase 
of  noise  may  indicate  excessive  oscillator  in- 
jection into  the  mixer  or  "blocking"  type  of 
oscillation  in  the  crystal  stage.  The  input  coil 
turn  spacing  or  even  the  number  of  turns  may 
need  adjustment  for  best  NF  and  weak  signal 
reception.  Some  protective  diodes  have  greater 
or  less  zero  bias  shimt  capacitance,  whicli 
would  mean  tliat  tlie  input  coil  must  be  ad- 
justed so  it  resonates  at  or  near  the  low  end 
of  the  220  mc  band.  The  transistor  loading 
makes  it  very  hard  to  ^'grid  dip*'  adjust  this 
circuit,  so  a  noise  generator  is  of  great  help  at 
this  point.  The  interstage  slug  tuned  coils  and 
the  "gimmick"  coupling  condensers  (a  twist  or 
two  of  plastic  covered  24  or  26  wire)  can  l>e 
adjusted  for  maximiun  gain  and  best  coverage 
of  220  to  225  me.  In  case  the  converter  is  to 
be  used  mainly  at  some  spot  frequency  such 
as  222  me,  die  coupling  condensers  between 
timed  circuits  can  be  of  very  small  capaci- 
tance and  all  timed  circuits  peaked  up  at  that 
spot  in  the  band.  .  .  ,  W6AJF 
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Frank  Jones  W6AJF-AF6AJF 
850  Donner  Avenue 

Sonoma,  California 


Youd  be  hard  put  to  find  a  simpler y  cheaper  way 

to  receive  432  mc  than  this  excellent  low  noise  converter < 


432  mc  Transistor  Converter 


The  new  Texas  Instrument  TIXM05  tran- 
sistors were  rated  for  operation  at  200  mc  but 
are  surprisingly  good  at  432  mc,  Tliese  units 
compare  very  favorably  with  transistors  cost- 
ing many  times  as  much,  and  at  about  50  cents 
apiece,  a  few  extra  can  be  bou^t  in  order  to 
get  some  very  choice  ones  for  the  front  end 
of  a  432  mc  converter.  The  writer  fotmd  that 
about  one  out  of  every  three  were  red  hot  for 
432  mc  operation  and  the  other  two  out  of 
three  were  still  better  than  other  $3.00  types 
generally  used  at  432  mc-  Tlie  only  problem 
ill  their  use  is  mechanical  breakage  of  these 
plastic  cased  units.  This  can  be  minimized  by 
using  the  new  transistor  sockets  made  for  type 
TO- 18  cased  transistors  since  the  three  leads 
do  not  have  to  be  spread  out  as  when  using 
the  larger  (TO-5  type)  sockets.  The  writer 
managed  to  break  a  few  transistors  in  the  first 
converter  built  here  so  a  new  one,  shown  in 
the  photographs,  was  built  with  the  new 
smaller  sockets.  No  more  breakage  was  en- 
countered but  it  is  a  little  upsetting  to  pay  as 
much  for  a  socket  as  for  a  transistor.  Direct 
soldering  of  the  transistors  into  the  circuit 
niight  be  an  alternutive  but  makes  it  hard  to 


select  tlie  lower  NF  transistor  for  the  first  rf 
stage.  This  arrangement  was  used  finally  in 
the  first  converter  in  place  of  the  large  sockets 
though  one  transistor  was  damaged  in  the 
process  of  soldering.  The  small  but  expensive 
sockets  are  really  the  best  solution* 

432  mc  antenna  filter 

In  Fig.  Ij  a  dual  circuit  antenna  filter  is 
shown  which  was  built  into  an  aluminum 
chassis  box  12  x  2Ji  x  2}2  inches  in  size.  This 
unit  ^vorks  reasonably  well  for  recci\ing  and 
for  transmitting  at  low  power  perhaps  up  to 
50  watts  output.  With  a  pair  of  4CX250R 
tubes  in  the  final  amplifier,  tlie  aluminum  box 
gets  hot  at  the  low  impedance  ends  and  cir- 
cuits go  out  of  resonance*  The  circuits  would 
stav  in  resonance  for  a  minute  or  so  with  400 
to  500  w^atts  of  rf  power  then  the  box  gets 
w  arm  to  the  touch  and  losses  go  up  as  the  cir- 
cuits go  out  of  resonance  and  dielectric  losses 
also  increase.  Then  end  result  was  retirement 
of  this  antenna  filter  to  the  receiver  front  end 
only  since  its  losses,  when  cold,  are  approri- 
mately  one  db.  The  signal  loss  then  is  not  too 
objectionable  for  normal  432  mc  signal  recep- 
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Fig.    1,   432   mc  antenna   coupler-filter  suitable   for  receiving  and  low  power  transmitting  use, 
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432  mc  antenna  coup ter-f liter. 

Hon.  The  next  project  at  W6AJF  will  i^robably 
be  a  heavy  duty  dual  coaxial  ciicuit  unit  built 
of  copper  since  the  writer  likes  to  use  high 
power  at  432  mc  occasionally.  The  filter  in 
die  transmitter  output  is  highly  desirable  to 
nearly  eliminate  lower  and  higher  order  fre- 
quencies from  getting  into  the  big  antenna 
array.  More  TVI  problems  have  been  encoun- 
tered here  on  432  mc  than  on  220  or  144  mc 
band  operation^  so  a  good  antenna  filter  is 
needed.  SoHd  state  stereo  phonographs  and 
FM  band  receivers  increase  the  ''TVI"  prob- 
lem for  many  amateur  VHF  operators- 

432  mc  converter 

At  432  mc,  common  base  rf  stages  are  usu- 
ally much  easier  to  get  into  proper  operation 
than  with  neutralized  common  emitter  systeilis. 
The  converter  shown  in  Fig,  2  and  in  the 
photographs  uses  two  common  base  rf  stages 
with  forward  gain  control  to  set  the  gain  just 
below  oscillation  or  high  regeneration  opera- 
tion. The  advantages  of  forward  gain  control 
have  been  discussed  in  previous  sections  on 
transistor  converters.  The  mixer  stage  seemed 


to  f miction  best  witli  signal  and  oscillator  in- 
jection into  the  base  circuit.  Emitter  injectjioii 
was  tried  but  resulted  in  mixer  oscillation  due 
to  the  added  inductance  in  the  emitter  lead 
at  432  mc.  The  mixer  output  circuit  in  Fig.  2 
is  a  simple  tuned  circuit  since  only  about  .5 
mc  bandwidth  was  needed  near  14  mc,  the  if 
output.  If  wider  frequency  coverage  is  de- 
sired, the  pi  network  used  in  the  144  mc  con- 
verter, previously  illustiated,  will  cover  4  or  5 
mc  but  with  somewhat  less  mixer  gain. 

The  oscillator  uses  a  46.444  or  a  139,333 
overtone  crystal  with  the  collector  circuit 
tmied  at  or  near  139.3  mc.  The  emitter  bypass 
condenser,  a  small  5  to  25  pf  adjustable  con- 
denser, perniits  eitlier  type  of  crystal  to  be 
used.  It  is  set  for  best  oscillation  in  either  case. 
The  coupling  condenser  to  the  ''fast"  diode 
tiipler  was  made  adjustable  in  order  to  achieve 
optimum  load  on  tlie  oscillator  and  maximum 
outi^ut  from  the  diode  tripler  stage.  The 
IN 9 14  is  a  faiily  low  capacitance  high  speed 
computer  diode  (silicon  type)  which  is  better 
than  a  1N82A  as  a  frequency  doublet  or 
tiipler  to  418  mc.  It  is  also  suitable  for  use  as 
back  to  back  protective  diodes  in  the  front  rf 
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Bottom  of  the  432  mc  converter, 

stage  tliougli  tlie  4  p£  shmat  capacitance  per 
diode  means  some  coil  turn  juggling  to  keep 
the  input  timed  to  432  rac.  Type  IN  100  diodes 
were  used  in  tlie  unit  shown  here  since  they 
seemed  to  have  less  shunt  capacitance  and  an- 
tenna relay  leakage  from  tlie  transmitter  wasn't 
too  severe  at  W6AJF,  The  coax  relay  was  a 
hard  to  find  type  more  suitable  for  operation 
in  the  UHF  region  than  the  standard  Dow 
relays  available  for  lower  frequency  operatioa 
at  W6AJF.  Type  N  fittings  are  more  efficient 
at  432  mc  and  the  Dow  relays  at  tliis  station 
all  had  the  other  type  of  fittings  which  are 
suitable  for  die  VHF  bands  but  not  as  low  a 
SWR  rating  at  UHF. 

The  grounded  base  input  rf  stage  has  a  tend- 
ency to  oscillate  with  a  change  from  one  an- 
tenna to  another  or  to  a  signal  generator.  A 
small  variable  condenser  was  shunted  across 
the  coax  input  jack  and  just  enougli  capaci- 
tance added  to  stabilize  tliis  stage.  The  input 
coil  still  has  to  be  adjusted  for  best  NF  witli 
a  noise  generator.  The  second  rf  stage  will 
likewise  oscillate  if  the  emitter  coupling  coil  is 
too  far  away  from  the  432  tuned  copper  strap 
circuit.  Too  loose  coupling  will  also  make  the 
preceding  tuned  collector  circuit  working  Q 


value  too  higli  and  tend  to  make  the  converter 
tune  too  sharply  and  be  too  regenerative*  The 
rf  gain  control  will  not  function  properly  if 
the  two  rf  stages  are  not  loaded  correctly  and 
are  excessively  regenerative*  Any  432  mc  con- 
verter takes  a  little  time  and  care  in  adjust- 
ment for  best  weak  signal  reception.  When 
you  get  a  432  mc  converter  into  such  good  op- 
eration tliat  occasional  auto  ignition  noise  is 
very  noticeable  it  is  probably  red  hot  for  432 
operation.  It  takes  a  432  paramp  to  do  better 
on  432  weak  signals.  The  measured  NF  of  this 
converter  was  4  db  which  is  better  than  any 
other  transistor  converter  (except  an  expensive 
2N2857  unit)  tested  here.  It  was  definitely 
superior  to  grounded  grid  nuvistor  and  416B 
converters  tested  here  on  the  same  noise  gen- 
erator. It  would  seem  that  solid  state  devices 
are  really  here  to  stay.  The  4dbiSrF  measured 
here  after  a  long  period  of  adjustments^  is  a 
relative  figure  since  some  other  noise  generator 
might  read  a  2  or  3  or  5  db  figure.  Noise 
measurements  above  200  mc  can  be  very  indi- 
vidualistic but  are  still  useful  in  getting  the 
best  NF  possible  from  a  converter  in  the  UHF 
region, 

,  ,  .  W6AJF 


Top  of  the  low  noise  432  mc  converter  described  in  this  article, 


IS 


7%  MAGAZINE 


9    I  HTf 


HIGH  QUALITY  VHF  TRANSCEIVERS 
THAT  ANYONE  CAN  AFFORD 


Tlie/JteJl/sR-  12A  &  SR-46A  h^  ha/hcraffBrs 


% 


The  SR*42A,  a   fwo  mei^er  VHF  transceiver,   has  many  of  the 
advantages    and    feofures    of    more    expensive   units.   Yet   costs    only 
$1 99,95.  Efficient  filters  and   selected   iniection   frequencies  make 
both  the  SR-42A  and  the  SR'46A  (Hallfcrafters'  six  meter  transceiver) 
virtually  immune  to   FM  and  TV  interference. 


And  the  best  place  to  buy:  HENRY  RADIO  [c^^^] 

PHONE,  WRITE  OR   VISIT  FOR   INFORMATION  ON  THIS  OR  ANY  OTHER  EQUIPMENT 


6%    FINANCE   CHARGE   •    10%    DOWN   OR  TRADE-IN   DOWN 
•   NO  FINANCE  CHARGE  IF  PAID  IN   90  DAYS      •       GOOD 
RECONDITIONED   APPARATUS.   Nearly   all    makes  and   models. 
Big    savings!    15    day  trial   —   90   day  warranty.   90   day  full 
trade   back   on   new  apparatus.  Write  for  bulletin. 

CALL  DIRECT  ...   USE  AREA  CODE 

Butler  1,  Missouri  816  679-3127 
11240  W.  Olympic,  Los  Angeles,  Calif.  213  477-6701 
931  N.  Euclid.  Anaheim.  Calif.  714  7729200 
431  E.  Green  St.,  Pasadena,  Calif.  213  684-0861 
6116  N.  27th  Ave.,  Phoenix.  Ariz.      602  AM  4-3895 

"Worfds   torgeif  Disfrfbufors   of  S^orf   Wove   Receivers*^ 
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Information  on  standard  frequencies  around  the 
world.  Don't  miss  the  practical  construction 
article  on  VLF  receivers  coming  tip  in  73, 


Standard  Time  and  Frequency 

Transmissions 


Sam  Kelly  W6JTT 
1281  1  Owen  Street 
Garden  Grove^  California 


WWV  is  the  first  station  that  comes  to  mind 
when  a  ham  thinks  of  a  standard  time  and  fre- 
quency station.  Actually,  WWV  and  WWVH, 
which  are  optnated  by  the  National  Bureau  of 
Standards  (NBS),  comprise  only  a  few  ui  tlie 
world  wide  standard  time  and  frequency  sta- 
tions which  may  he  of  interest  to  amateurs. 
Table  1  lists  world  wide  stations  which  are 
classed  as  "standards"  by  the  hitemational 
Radio  Consultative  Committee  (CCIR),  As  you 
can  see,  they  range  in  frequency  from  14 J 
kHz  to  25  MHz.  Many  of  them  in  the  high 
frequency  range  share  the  same  frequency  with 
other  stations,  (notably  WWV  and  WWVH) 
which  is  why  they  are  difficult  to  receive  in 
the  U.S. 

NBS 

The  high  frequency  servdces  of  \\  WV  and 
WW\^H  are  of  most  importance  to  U.S.  ama- 
teurs. We  are  all  a\^'a^e  of  their  usefulness  for 
time  and  frequency  spot  checks*  Actually  there 
are  eight  technical  services  provided  by  HF 


NBS  stations.  The  services  of  most  interest  to 
Hams  are  the  standard  audio  and  radio  fre- 
quencies, time  announcements,  propagation 
forecasts  and  geophysical  alerts. 

Standard  audio  frequencies  of  440  and  600 
Hz  are  broadcast  by  WWV  and  WW\^H.  The 
440  Hz  note  is  the  standard  A  above  middle  C 
for  the  music  indiLstry,  The  audio  frequencies 
are  transmitted  alternatively  at  five  minute  in- 
ter\^ils  starting  with  the  600  Hz  lone  on  tlie 
hour.  The  first  tone  period  transmitted  by 
WWV  is  three  minutes  long^  witli  the  remain- 
itig  periods  being  two  minutes  in  length. 

All  WWVH  tone  periods  are  three  minutes 
in  length.  The  pulse  or  "Tick"  consists  of  five 
cycles  of  1000  Hz  tone  from  WWV  and  six 
cycles  of  1200  Hz  tone  from  WWVH* 

Carrier  stabilit)'  is  maintained  witliin  five 
parts  in  10^^  (which  amoimts  to  an  error  of 
0.00003  Hz  on  the  25  MHz  carrier).  The  trans- 
mitter's oscillator  is  correlated  w  ith  the  Cesium 
standard  at  XBS- 

Propagation  notices  are  transmitted  during 


A  typical  VLF  receiver 
and  correlator  for  subma- 
rine instol lotion.  This  unit 
is  built  by  Interstate  Elec- 
tronics for  use  on  nuclear 
subnnorines.  The  receiver 
electronically  conn  pa  res  a 
precision  stondord  oscil- 
lotor  tn  the  miss  fie  in- 
strumentation timing  sys- 
tem with  the  VLF  signaL 
Accuracies  of  three  parts 
in  10  billion  are  easily 
obtained  in  a  few  hours 
of  observation. 
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the  last  half  of  every  fifth  minute  of  each  hour. 
The  forecast  is  transmitted  in  MCW,  The  fol- 
low in  5  scale  is  used. 

1  Useless 

2  Very  Poor 

3  Poor 

4  Poor  to  Fair 

5  Fair 

6  Fair  to  Good 

7  Good 

8  Very  Good 

9  Excellent 

Signals  classed  between  1  and  4  are  called 
^'disturbed"  (W),  5  is  "unsettled"  (U)  and  6 
through  9  are  "normal"  (N),  A  forecast  con- 
sists of  a  letter  and  a  number.  The  letter  des- 
ignates current  propagation  conditions  while 
the  number  is  tlie  forecast  for  the  next  six 
hours.  An  examplr  would  l>e  U  7.  This  would 
mean  that  current  conditions  are  unsettled,  but 
that  they  are  expected  to  improve  to  "good*' 
within  the  next  six  hours. 

During  the  Ijileniatioiial  Geophysical  Year 
(1957-58)  a  series  of  geophysical  alert  s\Tnbols 
was  established  to  provdde  a  w^orld  wide  warn- 
ing system  for  events  of  geophysical  signifi- 
cance. The  following  symbols  are  used: 

C    Cosmic  rav  event 

E    No  alert 

M  M  ague  tic  stoi-m 

N    Magnetic  quiet 

Q    Solar  quiet 

S     Solar  activity 

W  Stratospheric  warning 
These  signals   are  transmitted    in    code    19 
minutes  after  the  hour  from  W\\^^  and  49  min- 
utes after  the  liour  f rom  \\^V\H. 

You  have  probably  heard  a  'Imrring''  soimd 
while  listening  to  WW  \\  Tliis  is  a  special  time 
code  transmission  of  Universal  Time  (UT),  It 
is  broadcast  for  a  one  minute  period  ten  times 
an  hour  only  on  WWV.  The  main  use  of  this 
code  is  for  standardizing  time  at  ohf^ervatories 
and  missile  test  ranges.  The  code  consist  of  a 
100  PPS  36  bit  serial  pulse  train  containing 
day  of  year,  hour,  minute  and  second.  To  re- 
cord this  time  signal  you  need  an  oscillograpli 
recorder  connected  to  the  output  of  yoiu*  re- 
ceiver. A  detailed  description  of  the  code,  and 
the  various  high  frequency  ser\^ices,  is  con- 
tained in  National  Bureau  of  Standards  Mis- 
cellaneous publication  236  which  is  available 
from  the  Superintendent  of  Documents. 

Foreign  standard  transmissions 

Foreign  standard  transmissions  arerft  well 
known  in  the  U.S.  Many  of  them  in  the  HF 
range  share  frequencies  with  WWV  and 
W\V\'H,  They  are  plagued  with  illegal  trans- 
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OMA 

WWV 

ZLFS 

CHU 

BPV 

HBN 

I  AM 

IBF 

JJY 

LOL 

MSF 

RWM 

WWV 

WWVH 

ZUO 

ZUO 

CHU 

ATA 

BPV 

JJY 

LOL 

MSF 

RWM 

WWV 

W\A'^/H 

ZUO 

CHU 

BPV 
JJY 
LOL 
RWM 
WWV 
WWVH 
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LOCATION 

CUTLER,  MAINE 

RUGBY,    ENGLAND 

CANAL    ZONE 

JIM  CREEK,  WASH. 

LUALUALEl,    HAWAII 

FT,  COLLINS,  COLO. 

ANNAPOLIS,  MD, 

PODEBRADY,   CZECH. 

FT.   COLLINS,   COLO. 

MAINFLINGEN,  GERMANY 

MOSCOW,   USSR 

DROITWICH,    UK 

ANGARSK,    USSR 

ENKOPING,    SWEDEN 

STOCKHOLM,  SWEDEN 

PARIS,    FRANCE 

TOKYO,   JAPAN 

RUGBY,  ENGLA.ND 

PRAGUE.    CZECH, 

GREENBELT,    MP. 

LOWER    HUTT,   NEW    ZEALAND 

OTTAWA,    CANADA 

SHANGHAI,  CHINA 
NEUCHATEL,    SWITZERLAND 
ROME,    ITALY 
TORINO,   ITALY 

BUENOS  AIRES,  ARGENTINA 

MOSCOW,   USSR 

MAUI,  HAWAfI 
JOHANNESBURG^  SOUTH 

AFRICA 
OLIFANTSFORTEIN,   SOUTH 

AFRICA 


NEW  DELHf,  INDIA 


Table  1\  Internotional  time  and  frequency  stations, 

missions  on  their  frequencies  just  as  we  are 
iu  uiu  ham  bands.  An  effort  is  being  made 
to  get  all  governments  to  cooperate  in  closing 
down  the  bootleggers • 

Table  2  is  a  list  of  hourly  modulation 
schedules  for  the  most  prominent  foreign 
stations, 

VLF  transmissions 

The  high  frequency  transmissions  are  more 
than  accurate  enough  for  ham  use.  However, 
due  to  propagation  instabihties  they  are  not 
good  enough  for  today's  missile  work. 

In  order  to  achieve  a  frequency  of  one  part 
in  10^**  it  was  necessary  to  average  HF  trans- 
missions for  a  period  of  weeks*  Now,  using 
VLF  transmissions,  it  is  possible  to  achieve 
this  accuracy  in  a  single  day's  observ^ation— 
anywhere  in  the  world!  This  is  due  to  the  fact 
that  the  \'LF  transmissions  follow  the  curva- 
ture  of   the   earth    as   if    the    sm^face   of   the 
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A  typical  standard  fre- 
quency receiver  manufac- 
tured by  Gertsch-  It  is 
fully  transistorized  and 
receives  the  Canadian 
CHU  signals  in  addition 
to  WWV/WWVH.  Audio 
frequency  filters  are  pro- 
vided for  440,  600  and 
1000  Hz  tones.  Provision 
is  included  for  oscillo- 
scope monitoring  of  beat 
frequencies. 

earth    and    the    Ionosphere   form    a    giguntic 
waveguide. 

VLF  has  an  added  strategic  advantage  in 
tliat  it  penetrates  water  and  can  be  received 
by  submarines  while  they  are  submerged* 
Se\eral  of  the  \XF  stations  in  Table  1  (Those 
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Gertsch   Stondard   Frequency   Receiver  installed   in 
a  missile  tracking  von. 
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with  a  "N"  prefix)  are  primarily  for  world 
wide  communications  with  submarines.  Due 
to  their  low  frequency  tliey  are  somewhat 
immune  to  ionospheric  disturbances,  and  due 
to  their  high  power  relatively  free  from  jam- 
ming. Their  frequency  m  precisely  controlled 
and  correlated  with  the  United  States  Fre- 
quency Standard  (USFS), 

.  ,  ,  W6JTT 


Call  Signal    Formdi 

ATA  Pulse    or    tick    consists    of    five    cycles    of 

1000  Hz  tone,  lengthening  to  100  ms  ot 
the  beginning  of  each  miniite.  Call  sign 
and  time  in  MCW  every  quarter  hour* 

FFH  Pulse   consists   of    five   cycles   of    1000    Hz 

tone.  Minute  pulse  lengthened  to  100  ms 
followed  by  200  ms  of  440  Hz  tone.  An- 
nouncement in  MCW  every  20  minutes 
with  Q  five  minute  silent  period  between 
the  20  and  25  minute. 

HBN  Carrier  interrupted  five  times     per  second 

for  1  ms.  Coil  sign  in  CW  at  5,  TS^  25^ 
35  and  45  minutes  post  the  hour, 

lAM  Pulse    of    five    cycles    of     1000    Hz    tone 

repeoted  four  times  ot  the  minute.  Coll 
sign  in  MCW  ond  voice  identification  every 
fifteen  minutes- 

IBF  Pulse    of    five    cycles    of    1000    Hz    tone 

repeated  7  times  ot  minute,  1000  Hz  tone 
from  5  to  10  minutes.  Silent  period  from 
30  to  50  minutes.  Call  sign  in  MCW  o\ 
10,  20  and  30  minutes.  Voice  identifica- 
tion  at    ho  If    hour, 

JJY  1000  Hz  tone  with  second  pulses  through- 

out hour  except  for  silent  period  from  30 
to  40  minutes.  A rtrKfun cement  in  MCW 
(includes  propogation  notice)  and  voice 
identification  every  five  minutes. 

LOL  Alternating    1000    and    440    Hz    tones    for 

five  minute  periods  with  voice  and  CW 
announcements  every  five  minutes.  Second 
pulses  transmitted  between  55  and  60 
minutes. 

MSF  Alternating    five   minute   periods   with   first 

period  consisting  of  second  pulses,  second 
period  no  emission.  Announcement  in 
morse  and  voice  every   10  minutes. 

OMA  Five   minute   period   of    1000    H2    tone    on 

hour,  15,  30,  and  45  minutes.  Corner  only 
from  20  to  25  minutes.  Call  in  morse 
every    IS   minutes. 

ZUO  Second   pulses  of  five  cycles   of    1000   Hi. 

tone  from  0  to  15  minutes.  No  emission 
from  15  to  25  minutes.  Second  pulses 
resume  at  25  minutes,  MCW  announce- 
ment every   1 5  minutes. 

Table  2,  Progronns  of  miscellaneous  stations. 


40 


73  MAGAZINE 


The  TELEPRODUCT®  line: 


i  H'-r.  jx',i:-j  i^ 


i 


we  design  it, 


manufacture  it, 


f 


service  it* 


Call  us. 


TELEPRODUCT®  equipment  includes: 

•  Telegraph,  TWX,  and  data  devices  •  ARCTEL  remote  control  and 

telemetry  systems  •  Automatic  Telephone  Callers  •  Dial  Testers, 


Special  offer  for  ham  operators  only:  A  limited  number  of  DMS-1 A  Distortion 
Measuring  Sets  (some  reconditioned)  are  available  at  a  special  price  of  $75.00 

Write  Department  TP-B,  or  phone  703/354-3400,  Extension  485. 


ATLANTIC 


RESEARCH 


Teleproducts  Division 

ATLANTIC  RESEARCH  CORPORATION 

Shirley  Highway  at  Edsall  Road,  Alexandria,  Virginia  22314 
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Jim  Fisk  WA6BS0 

Peterborough,   N*H* 

Photos  by  Jim  Harvey  WA61AK 


A  Simple  Two  Tone  Test  Generator 


n 


As  most  single  sideband  enthusiasts  know, 
tlie  simplest  and  easiest  way  to  properly  adjust 
a  linear  rf  amplifier  is  with  a  t^vo-toT^e  signal 
genera tui\  With  an  oscilloscope  and  two  uiidio 
liequencies  about  1000  cycles  apart  it  be- 
comes a  relatively  simple  task  to  adjust  load- 
ing, drive  and  grid  bias  for  maximum  Hneai  ity. 
The  transistorized  two-tone  generator  de- 
scribed in  this  article  was  designed  to  provide 
the  simplest  possible  generator  which  will 
supply  the  required  audio  signals  at  a  mini- 
mum cost. 

Two-tone  audio  generators  that  have  been 
described  in  the  past  have  used  bulk)  induc- 
tors and  capacitors  in  an  LC  circuit,  but  the 
straight-forward  phase-shift  circuits  used  in 
this  unit  maintain  good  stability  and  low  dis- 


tortion with  two  50<J  transistors  and  the  sim- 
plest of  bias  arrangements*  The  secret  to  this 
phase-shift  oscillator's  stability  is  the  low  value 
of  collector  load  resistance  used;  this  resistance 
effectively  swamps  out  any  changes  in  forw^ard 
current  gain  that  may  exist  between  transistors 
of  the  same  type.  This  means  that  the  ampli- 
tude of  tlie  output  signal  will  remain  relatively 
constant  regardless  of  the  bansistor  tliat  is 
used.  Actually,  the  only  requirement  for  the 
transistors  is  that  they  have  high  beta  (hf^.). 
Many  diflferent  types  of  PXP  transistors  have 
been  tried  in  this  circuit;  some  work  and  some 
dont,  but  both  2N2953's  and  2X2613*5  (50f 
varieties)  liave  been  used  suecessfully.  Some  of 
the  older  types—such  as  the  2N107— will  not 
oscillate  in  this  eirciiil  l)ecause  thev  don't  have 
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Fig.    1,  Schematic  of  the 
two   tone   test  generator. 
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quite  enough  gain.  This  circuit  is  not  limited 
to  PNP  types;  silicon  NPN  transistors  like  the 
2N3391  work  qtiite  well  if  you  reverse  the 
polaiity  of  the  battery. 

With  a  new  nine  volt  battery,  the  audio 
output  from  this  unit  is  adjustable  from  about 
five  volts  pcak~to-peak  down  to  several  milli- 
volts. This  is  more  than  sufficient  for  nearly 
any  application  requiring  tliis  type  of  a  signal 
Since  the  total  current  drain  for  this  unit  is 
only  three  milliamps,  even  vrith  both  oscilla- 
tors going,  the  life  of  the  battery  is  just  about 
its  normal  shelf  life.  The  output  decreases  ac- 
cordingly, but  this  circuit  will  continue  to 
oscillate  with  as  little  as  IM  volts  applied-  This 
means  that  this  miit  will  provide  a  useable 
output  even  when  tlie  nine  volt  batteiy  is  four 
or  five  years  old! 

Construction  and  layout  of  the  circuit  is 
an\i:hing  but  criticaL  Ib  the  unit  in  the  photo- 
grapliSj  the  active  circuitry  was  laid  out  on  a 
piece  of  Vector  board  (32AA18),  2  incbes 
wide  and  3%  inches  long.  This  is  quite  a  bit 
larger  than  necessary,  but  in  the  autlior's 
modelj  junk  box  paits  were  used.  If  one- 
quarter  watt  resistors  and  miniature  capacitors 
are  used,  the  total  size  could  be  easily  cut  in 
lialf.  However,  miniaturisation  can  go  too  far. 
If  an  instnmient  of  this  type  is  made  as  small 
as  physically  passible,  there's  no  room  on  the 
front  panel  for  the  switches,  knob^  and  output 
jack!  The  2M  X  2K  X  4  inch  LMB  type  J-875 
Jiffy-Box  seems  to  be  a  good  compromise.  It  is 
small  enough  not  to  be  obtrusive,  but  large 
enough  so  you  can  operate  the  contiols.  After 
laying  the  components  out  on  the  punched 
board  and  wiring  them  together,  the  whole  as- 
seinl)ly  is  glued  to  the  back-end  of  the  output 
potentiometer  with  epoxy  glue*  The  end  result 
is  an  integral,  easily  installed  package.  Granted, 


it*s  pretty  tough  to  replace  any  of  the  com- 
ponents when  ever>thing  is  glued  together, 
but  after  all,  transistors  last  nearly  forever  and 
the  other  components  in  the  circuit  are  oper- 
ated so  far  below  their  ratings  that  they  should 
last  nearly  as  long.  The  battery  clip  is  formed 
from  thill  Revnold's  aluminum  sheet  and 
epoxied  to  the  side  of  the  Jiffy-box  as  shown 
in  the  photograph.  The  toggle  swatches  are 
miniature  Japanese  types  that  are  available  for 
29^  apiece. 

As  was  previously  mentioned^  the  two-tone 
audio  generator  is  especially  useful  when  ad- 
justiiag  linear  rf  amplifiers  for  maximum  line- 
arity and  minimum  intermodulation  (IM)  dis- 
tortion. Since  the  procedure  for  making  the 
necessary  adjustments  is  quite  simple  and  has 
been  liberally  discussed  in  various  literature*, 
it  won*t  be  unnecessarily  recounted  in  this 
article. 

In  addition  to  linearity  adjustments  and 
meastirements,  the  two-tone  audio  generator 
is  useful  in  determining  the  peak  envelope 
power  of  an  amplifier.  The  mathematical  re- 
lation that  is  helpful  in  tins  respect  was 
originally  piovided  by  Breune*  and  may  be 
expressed  as  follows: 

Ipu  =  Idc  (L57-0.363I,) 
Where:  Ip^  =  Peak  plate  cmrent 

I^(,  =  Plate    current    with    two-tune 


J^^    =  Zero  signal  plate  current 

♦    E.    W.    Pappenfus.  Single   Sideband    Principles    and 

Circuits,   McGraw-Hill .    1964.    Chaptei-s    12    and    22. 

Single  Sideband  for  Radio  Amateurs,  ARRL,  1962,  pp, 

133-150. 

Don  S.  Stoner,  New  Sideband  Handbook,  Cowan,  1958, 

Chapter  6. 


*♦    W.   B.    Breyne,    "Linear  Power  Amplifier   Design, 
Proceedings  of  I.  R.  E.,  December  1956* 
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Inside  view  of  the  two 
tone  test  generator.  Note 
the  position  of  the  bot- 
tery  brocket  on  the  left 
side. 
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Fig*  2,  Peak  plote  current  ratings. 


All  this  equation  says  is  that  if  we  know  the 
zero  signal  plate  current  (I^^)  and  tlie  plate 
ciurent  with  the  two- tone  signal  (I^e)?  we 
can  readily  compute  the  peak  plate  current. 
Once  the  peak  plate  current  is  known,  the 
peak  envelope  power  may  be  calculated  by 
simply  multiplying  the  peak  plate  current 
times  the  voltage  at  the  plate  of  the  tube-  The 
importance  of  the  mathematics  is  that  we  are 
able  to  compute  the  peak  plate  current  of  the 
final  even  though  we  are  measuring  average 
v^alues  of  I^^,  and  I^.  Since  hams  as  a  rule  have 
always  had  a  dislike  for  mathematics^  the 
sohd  Une  in  Fig,  2  was  plotted  to  show  this 
important  rektionfihip  in  a  straight- forward, 
easy  to  use  form*  It  is  important  to  point  out 
that  tliis  solid  line  is  the  peak  plate  cmient 
with  the  two-tone  audio  signal  and  does  not 
apply  when  the  transmitter  is  modulated  by  a 
liuman  voice.  With  a  voice  signal  the  peak 
envelope  power  is  less  than  with  the  two-tone 
sifcnnl  because  of  the  lower  duty  cycle;  the 
exact  auTount  depends  upon  the  vocal  charac- 
teristics of  the  operator.  However,  experience 
has  shown  that  it  averages  about  40%  of  the 
two-tone  cunent,  Tliis  is  represented  by  the 
dotted  Hne  in  Fig.  2* 


The  use  of  this  chait  requires  a  minimum 
of  arithmatic  yet  x>rovides  the  desiied  answer 
in  short  order.  When  the  zero  signal  plate 
current  (1^)  and  two-tone  plate  current  (I^c) 
are  known,  their  ratio  is  easily  calculated  by 
dividing  I^^  by  I^^*  This  ratio  is  important  be- 
cause it  detennines  the  entry  point  to  the 
chart  fiom  the  lower  horizontal  axis.  If  a  line 
is  projected  stiaight  up  from  this  entry  point, 
it  will  intersect  both  the  'Two-tone  signal" 
and  "Average  voice"  lines.  The  point  of  in- 
tersection detemiines  these  respective  peak 
phite  currents  as  indicated  on  the  left-han 
axis  of  the  chart  in  the  form  of  a  ratio  to  I^^,. 

Perhaps  the  easiest  way  to  illustrate  the  use 
of  tills  chart  and  the  ultiitiate  detennination 
of  peak  envelope  power  is  through  a  t\  pical 
example.  Assume  that  after  an  amphfier  has 
been  adjusted  for  proper  Hnearity,  the  indi- 
cated plate  current  with  the  two-tone  signal 
is  300  ma.  With  Uie  two- tone  generator  off 
the  zero  signal  idling  current  is  60  ma.  There- 
fore, the  ratio  lo/Idc  '^  found  by  di\iding  60 
by  300  or  60/300  =  0,2,  Entering  the  chart 
at  0.2  and  projecting  straight  upward^  an 
lo/Idc  ^'^^^^  ^f  0.2  corresponds  to  an  Tj,,^/!^^ 
ratio  of  1,46.  The  peak  plate  current  is  then 
1,46  times  300  ma  or  438  milliamps  peak. 
With  2000  volts  on  the  plate,  this  amplifier  is 
rumiing  at  876  watts  peak  (two-tone)*  Witli 
the  lower  duty  cycle  of  voice  modulation  the 
peak  power  would  be  about  40%  of  this  or  350 
watts.  However  J  since  the  dotted  line  predicts 
the  plate  current  with  voice  modulation,  the 
voice  power  ma>  be  reached  directly  by  using 
and  dotted  line  of  Fig*  2  where  an  lo/Idc 
ratio  of  0,2  corresponds  to  an  Ip^/Idc  ratio 
(average  voice)  of  0,584;  300  ma  times  0.584 
is  175  milliamps.  Power  input  with  voice 
modulation  then  is  equal  to  2000  volts  times 
173  ma  or  350  watts,  the  same  result  as  be- 
fore. 

.  ,  ,  WA6BSO 
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PARAMETRIC 
AMPLIFIERS 


A  New  Book  Publisfied  by  73 

This  book,  the  first  on  parametric  amplifiers  for  the 
ham,  is  written  for  the  average  amateur  and  eitptains  In 
simple  lanfoage  how  they  work,  how  to  build  yoyr  own 
for  the  various  UHF  bands,  and  how  to  tune  them  up. 
Parametrks  have  helped  UHF  move  into  the  space  age, 
but  don't  forget  that  the  first  working  parametric  am- 
pitfter   was   built    by    WIFZJ    and    worked    on    six    meters. 

Order  this  book  direct.  $2.00  postpaid,  or  from  your  local 
parts  distributor. 


Jim  FUk  WAGBSa 
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How  can  an  electronics 
technician  wlio's  right  out  of 
the  service  or  a  tech  school 
go  directly  into  research  and 
development  work? 


By  going  directly  to  Sanders. 


No  question  about  it^  the  most  exciting  work  an  electronics  man  can  get  U  R&D. 
And  the  most  exciting  place  to  do  it  is  at  Sanders,  Nashuo,  New  Hampshire, 

To  begin  with,  you  have  your  choice  of  areas.  Pick  from  microwaves,  ECM,  instru- 
ments &  controf  systems,  electro-optics,  data  handling  equipment,  video  dis- 
plays, specialized  work  on  receivers  &  power  supplies,  environmental  studies, 
standards  &  colibrotion,  RFI  or  special  test  equipment  for  production.  And  no  mot- 
ter  which  ^x^kx  you  choose,  the  work  Is  never  dull  or  repetitive.  There''s  plenty  of 
breadboarding, 

Yoy  and  another  technician  will  be  working  with  just  one  engineer*  This  sort  of 
working  arrangement  is  typical  of  the  advanced  manogement  thinking  at  Sanders. 

If  you  think  your  troining  might  qualify  you  for  a  [ob  as  an  electronics  technician, 
check  into  it.  It's  a  good  deal.  The  pay  fs  competitive,  and  the  working  conditions 
and  fringe  benefits  or©  tops.  (Experience  isn't  necessary,  but  if  you've  been  on  the 
job  for  up  to  two  yeors^  the  deal  Is  even  better.) 

fnferesfed?  Drop  vs  a  flne^  oiifllnlng  your  backgrouncf^  work  experience, 
aticf  scifory  reqvfremenf.  Address  D«  A,  Williamson* 

Sanders  associates,  inc. 


I 


NEW  DrRECTIONS  IN 
ELECTRONICS  SYSTEMS 

Nashua,  New   Hampshire 

An   Equal   Opportunity   Employer 


JUNE  1966 


45 


Donald  Mead  K2ZZF 
235  South  Irving  Street 
Ridgewood,  New  Jersey 


A  "Second  Chance"  Crystal  Filter 

for  the  BC-348 


The  BC-348  J,  N  and  Q  series  general-cov- 
erage receiver  \iras,  and  is,  one  of  the  best 
bargains  in  smplus*  Altliough  it  has  many  at- 
tractive features,  its  lack  of  selectivxt>^  is  its 
most  serious  drawback.  The  modification  de- 
scribed in  tliis  article  converts  the  ol'  reliable 
plow-horse  into  a  sensitive  thoroughbred.  With 
the  vastly  increased  selectivity,  youll  be  able 
to  get  solid  copy  tlirough  noise  and  QRM  that 
would  normally  obliterate  the  signal. 

After  putting  up  with  the  problems  involved 
in  using  an  outboard  Q-5er,  we  became  more 
convinced  as  time  went  by  that  the  crystal 
filter  in  the  BC-348  ought  to  do  more  than 
to  act  as  a  *'high-low*'  gain  control  switch.  We 
decided  to  give  the  crystal  filter  a  second 
chance  and  reNwed  it  in  a  different  configura- 
tion. The  performance  of  the  filter  made  a 
dramatic  change  in  the  selectivity  of  the  re- 
ceiver- In  fact,  AM  phone  men  may  find  it  a 
httle  too  sharp  for  their  liking.  CW  ops  and 
sidebanders  will  find  it  a  pure  delight. 

Fig.  1  shows  the  original  circuit  of  the  filter; 
Fig.  2  shows  the  modified  circuit.  LI  is  a  slug- 
tuned  coil  salvaged  from  a  BC  receiver  if 
transformer;  L2  is  the  coil  originally  used  in 
the  grid  circuit  of  the  2nd  if  amplifier  of  the 
BC^34S,  CI,  C2  and  C3  are  "postage  stamp" 

Don  is  an  electrical  engineer.  His  main  interest 
is  RTTY,  and  he  thinks  he  teas  the  first  US 
amnteur  to  operate  legally  in  Italy  after 
WWIL  lie  operated  from  December  1945  to 
Januanj  1946  from  the  AAF  base  at  Capodi- 
cfiino  on  the  7000-7025  kc  band. 


mica  capacitors;  04  is  a  mica  compression 
urmfuner. 

First,  remove  the  crystal  from  the  BC-348 
for  cleaning  and  testing.  To  test  the  crystal 
for  acti\dty,  link-couple  it  to  a  grid-dip  meter 
with  a  15-20  turn  coil  and  watch  for  a  very 
sharp  dip  when  tuning  tluough  915  kc,  the 
crystal  frequency.  The  dip  need  not  be  great, 
but  there  must  be  some  indication  of  reso- 
nance, Oiu:  first  results  of  this  test  were  dis- 
appointing. When  we  opened  the  crystal,  we 
found  that  wax  uu  the  outside  has  softened 
and  seeped  inside,  coating  the  crystal  and 
pressure  plates.  After  scraping  the  wax  from 
the  outside,  carefully  cleaning  the  crystal  it- 
self and  the  interior  of  the  holder,  and  reas- 
sembling, it  resonated  very  nicely. 

The  next  step  is  to  select  for  LI  a  suitable 
inductor  that  can  be  tuned  to  915  kc  (the  if 
frequency  of  tlie  BC-348)  and  that  can  be 
mounted  adequately  on  the  chassis.  We  used  a 
small  456  kc  if  transformer  coil  assembly  that 
had  two  pie  windings  at  each  end.  The  coil 


esKT 

1st  \,f. 


6SKT 
2m  l.f* 


Fig.  1.  Ongino!  crrcult  of  the  BC-348  crystal  filter. 
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fomis  a  fiber  tube,  was  cut  in  half  and  e\'en- 
tually  mounted  by  force  fitting  one  end  into 
a  plastic  cup  which  was,  in  turn,  mounted  to 
one  of  the  unused  socket  ground  higs  with 
a  small  self-tapping  screw.  Using  a  grid-dip 
meteFj  remove  enough  of  the  winding  to  reso- 
nate the  coil  at  915  kc  witli  CI,  C2  and  C3 
connected  in  series  across  it. 

If  desiredj  L2  may  be  left  in  place  on  the 
fiber  mounting  plate  just  below  the  crystal. 
However,  it  is  not  (lifficiilt  to  remove  and  is 
easier  to  work  on  it  pulled  out  temporarily. 
Remove  wires  and  excess  solder  from  the  ter- 
minals, dien  prewiie  4  inch  leads  to  the  two 
tenninals  at  the  end  nearest  the  mounting 
studs  before  replacing  tlie  coii  The  otlier 
temiinals  are  unused. 

Remove  the  plate  load  resistor  and  the 
100  pf  coupling  capacitor  connected  to  pin  8 
of  the  1st  if  amplifier  (6SK7)  as  weU  as  the 
35k  resistor  connected  diagonally  across  the 
top  of  the  fiber  subcbassis.  Rewire  the  filter 
as  shown  in  Fig.  2,  The  capacitors  all  may  be 
lead-supported.  Reclieck  your  wiring  before 
applying  power. 

To  align  the  modified  receiver,  first  turn 
the  crystal  switch  to  OUT  (thus  short-circuit- 
ing tlie  crystal)  and  operate  the  power  s\vitch 
to  MVC.  Then,  time  the  receiver  to  any  un- 
used frequency  and  peak  tlie  tuning  slug  of 
LI  for  maximum  noise  output  from  the  loud- 
speaker. The  next  steps  are  aimed  at  aligning 
the  whole  if  chain  of  the  receiver  to  match  the 
resonant  frequency  of  tiie  crystak  Operate  the 
crystal  switch  to  IN  and  turn  on  the  BFO. 
Next,  adjust  the  phasing  capacitor  C4  until 
the  general  background  noise  sul>sides  and  all 
that  is  left  is  a  "tinny"  ringing  sound.  Then, 
peak  up  the  adjustment  screws  on  the  top  and 
bottom  of  each  of  the  if  transformers,  as  well 
as  LI,  for  maximum  loudspeaker  output  Re- 
peat, as  necessary,  until  all  adjustments  are 
peaked  up.  You  will  notice  that  even  back- 
ground noise  will  have  a  definite  musical  pitch 
as  the  BFO  knob  if?  swung  di rough  either  side 
of  zero  beat  This  comijletes  the  alignment 

Once  the  receiver  has  been  modified,  you1l 
find  Uiat  more  skill  is  needed  in  liandling  the 
tuning  of  the  receiver  to  realize  the  most  from 
the  extremely  sharp  selectivity  you  now  have 
at  your  fingertips.  An  important  thing  to  re* 
member  is  that  the  receiver  **looks"  at  a  very 
najTow  slot  of  the  frequency  spectrum.  Tlie 
center  frequency  of  this  slot  is  controlled  by 
the  main  tuning  control— not  the  BFO  contioL 
Noise  or  signals  outside  this  slot  will  not  pass 
through  tlie  crystal  and,  thus,  will  not  appear 
at  the  loudspeaker- 

The  secret  of  proper  tuning,  in  the  case  of 
a  CW  signal,  is  simply  to  match  the  pitch  of 


Fig.  2.  Modified  cfrcuit* 

the  signal  to  the  pitch  of  the  background 
noise*  W  itli  the  crystal  filter  in,  adjust  the  BFO 
to  one  side  of  zero  beat  so  that  the  background 
noise  has  a  noticeable  pitch-  Then  carefully 
tune  across  a  CW  signak  You  will  notice  a 
distinct  **yoop"  when  the  signal  sfides  into  the 
bandpass  slot*  Depending  on  whether  the  BFO 
control  is  on  the  high  or  low  side  of  zero  beat, 
the  resonance  will  be  in  the  upper  siclt/l)and 
or  the  lower  sideband.  Once  you  have  the 
signal  pimied  down  witli  the  main  tuning 
control,  you  can  then  adjust  the  BFO  for  a 
pleasing  pitch.  For  a  real  surprise,  tune  in  a 
weak  C^V  signal  in  a  crowded  band*  Then 
switch  tlie  filter  out  and  listen  to  the  QRM 
and  QRN  pile  in.  Switch  the  filter  back  in 
again  and  enjoy  solid  copy*  The  filter  can  be 
used  for  the  reception  of  phone  signals  too. 
Although  the  audio  quality  is  poor,  the  intel- 
ligibility of  the  signals  is  higher  because  the 
filter  blocks  out  interference  and  noise. 

The  circuit  is  simple  hut  very  effective. 
Basically,  it  solves  t^'O  problems:  matching 
the  high  plate  impedance  of  the  1st  if  amph- 
fier  to  the  low  impedance  of  crystal  circuit; 
and,  pro\iding  a  means  for  exactly  balancing 
out  the  residual  capacit>^  of  tlie  crystal  holder* 
L2  acts  as  an  rf  choke  which  is  self-resonant 
at  the  if  frequency;  This  keeps  both  ends  of 
LI  "hot"  to  ground.  The  instantaneous  polarit^'^ 
of  the  ends  of  LI  will  be  180''  out  of  phase, 
however,  CI,  C2  and  C3  act  as  an  impedance 
matching  network  as  well  as  providing  a  push- 
pull  source  of  signals  that  is  balanced  with 
respect  to  ground.  For  the  moment,  consider 
the  effect  when  the  crystal  is  removed  from  its 
holden  Then,  with  tlic  phasing  condenser  ad- 
justed to  just  equal  die  capacity  of  the  crystal 
holder  capacity,  the  '"bridge'*  will  be  balanced 
and  no  signals  will  reach  the  grid  of  the  2nd 
if  amplifier.  That  is,  the  signals  leaking  Uirough 
the  holder  capacity  will  be  exactly  balanced 
out  by  the  out-of-phase  signals  leaking  through 
the  phasing  capacitor.  Now,  if  the  crystal  is 
put  back  in  its  holder,  it  will  permit  only 
signals  which  coincide  with  its  scries  resonant 
frequency  to  pass  tlu'ough  and  be  amplified, 
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Rear  of  the  APA-2  pre- 
amp.  The  blower,  con- 
nectors, 6BQ7  and  416B 
can  all  be  seen  with  the 
cover  off. 
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Mel  Pfeffer  W5LTR 
1  100  Maxime  NE 
Albuquerque,  N.M. 


APA-2  Praam p  for  Two 


The  APA-2  preaxnp  can  be  found  on  MARS 
and  surplus  lists  and  seems  to  be  missed  by 
a  lot  of  VHF  hams.  This  unit  can  be  one  of 
the  most  important  components  for  VHF  DX 
work.  There  seems  to  be  little  or  no  informa- 
tion as  to  its  original  use  but  has  high  gain 
and  low  noise  for  2  uieter  through  432  mc. 
The  units  found  locally  on  suiplus  were  all 
manufactured  by  the  Applied  Science  Corp. 
and  ranged  from  200  to  300  mc  in  their 
original  form.  The  APA-2  consists  of  a  power 
supply  unit  and  the  preanip  chassis*  The 
power  supply  unit  is  completely  metered  for 
heater  voltage,  plate  current  and  plate  volt- 
age. Each  circuit  is  adjusted  on  front  panel 
for  a  varying  voltage  and  current  applications. 
Besides  the  ON/OFF  switch  tliere  is  a  switch 
for  leaving  the  blower  on  the  preamp  chassis 
running  while  all  voltages  are  removed  from 
preamp  during  stand  by,  Preamp  chassis  units 
contain  a  416B  and  6BQ7  follower.  No  modi- 
fications or  changes  are  required  in  the  power 
supply  unit.  The  power  supply  is  rack  mount- 
ed for  19"x3/2"  and  makes  a  neat  panel  ar- 
rangement with  the  pre  amp  xmit,  The  con- 
necting cable,  if  you  were  lucky  to  get  it,  can 
be  lengthened  or  shortened  to  meet  your 
needs  in  mounting.  As  the  photo  shows  the 
preamp  contains  the  following  items:  416B 
with  tube  socket,  6BQ7,  and  coils  in  an  RF 
box.  It  is  cooled  by  a  llOVAC  blower  and 
tlie.  antenna  input  and  preamp  output  connec- 
tion can  be  seen.  The  units  here  for  local 
hams  have  been  charged  to  2  meters  in  the 
following  way.  The  antenna  input  coil  in  the 
cathode  of  the  4l6B  was  removed  and  re- 
placed with  4  turns  #18  on  %  ID  form.  The 
coil  is  tapped  up  2ii  turns  from  ground  and 
connected  to  an  input  terminal.  Next  the 
plate  coil  of  416B  was  removed.  This  was  re- 
placed by  a  %"  slug  turned  form.  The  mounting 
liole  for  the  coil  form  had  to  be  enlarged  to 
hold  the  W  coil  form.  On  this  is  wound  5 
tums  of  #18.   One  end   of  coil  goes  to  the 


416B  plate  and  the  other  end  goes  to  B+  for 
the  416R.  The  original  circuit  here  is  coupled 
to  6BQ7A  by  a  56  pf  capacitor,  I  have  fomid 
that  if  onlv  the  416B  is  to  be  used,  a  two 
turn  loop  at  plate  end  of  the  416B  plate  coil 
form  would  couple  to  the  output.  If  the  6BQ7 
follower  is  to  be  used  the  signal  is  coupled 
by  the  56  to  the  6BQ7A.  The  plate  coil  of 
6BQ7  is  broad  enough  and  no  changes  here 
proved  necessary.  The  output  coil  at  the  pre- 
amp output  connection  is  4  turns  of  #18 
tapped  2y2  turns  up  from  ground.  The  RFC 
chokes  can  be  changed  from  Z235  to  Z144. 
Tlie  plate  coil  of  41 6B  and  6BQ7A  are  tuned 
to  a  band  pass  of  135  mc  to  150  mc  wdth  a 
peak  at  145  mc,  The  basic  schematic  is  the 
same  as  shown  in  various  VHF  handbooks  and 
xm  changes  in  values  are  needed.  The  first 
unit  was  finished  and  installed  at  WSKDT 
and  proved  its  worth.  With  a  4 17 A  converter 
and  10  element  2  meter  beam,  signals  from 
outside  of  town  came  up  25  db  over  die 
signal  without  the  preamp*  Signals  here  at 
W5LTR  came  up  23  db  with  Park  Nu  vis  tor 
c(mvertor.  The  units  are  selling  for  $15.00 
locally  with  power  supply  when  available. 
Hope  to  hear  vou  on  t\^^o. 

.    .    ,   W5LTR 


Front  view  of  the  APA-2  power  supply  with  the 
preamp  in  the  rear. 
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Want  maximum  multi-band  performance  on  DX 
as  we//  as  short  iiaul  communications?  Get  a 


T 


T 


18AVQ 


1 


5  models  to  choose  from... 


The  Incomparable  HY-TOWER  for  10  thru  80  Meters 

By  any  standard  of  measurement,  the  Hy-Tower  is  unquestionably  the  finest  all 
band  vertical  antenna  system  on  the  market  today.  Delivers  outstanding  omni- 
directional performance  on  DX  as  well  as  short  haul  contacts.  Takes  maximum  legal 
power.  Feeds  with  52  ohm  coax.  SWR  less  than  2:1  on  all  bands.  Positive  action 
automatic  band  selection  is  provided  by  unique  stub  decoupling  system  that  effec- 
tively isolates  various  sections  of  the  antenna  so  that  an  electrical  ^a  wavelength 
(or  odd  multiple  of  a  Vi  wavelength)  exists  on  all  bands.  Structurally,  the  self-sup- 
porting  Hy-Tower  is  built  to  last  a  lifetime, ..withstands  100  MPH  gales.  If  you  want 
the  finest,  you'll  want  a  Hy-Tower.  Model  18HT $1  39,50  Net 

The  New  Model   18AVQ.  A  high-performance 
ail-band  vertical  for  under  $50.00 

You  asked  for  rt.,.Hy-Gain  built  it,  A  high-performance  automatic  band  switching 
all-band  vertical  at  a  modest  price.  Features  individually  tuned  Hy-Q  traps  that  pro- 
vide peaked  performance  on  each  band.  Takes  maximum  legal  power.  Feeds  with  52 
ohm  coax.  SWR  less  than  2:1  on  all  bands.  Simple  to  install  on  ground  or  rooftop - 
withstands  100  MPH  winds  when  properly  guyed.  The  biggest  value  all-band  vertical 
available-  Model  18AVQ , $49.95  Net 


The  New  Model  14AVQ  for  10  thru  40  Meters 

Improved  successor  to  Hy-Gain's  Model  14AVS--.the  world's  most  popular  automatic 
band  switching  vertical  for  10  thru  40  meters.  Outstanding  omnidirectional  per- 
formance on  DX  as  well  as  short  haul  contacts.  Features  individually  tuned  Hy-Q 
traps  that  provide  peaked  performance  on  each  band.  Takes  maximum  legal  power. 
Feeds  with  52  ohm  coax.  SWR  less  than  2:1  on  all  bands.  Easy  to  install  on  ground  or 
rooftop -withstands  100  MPH  wmds  when  properly  guyed.  Ternfic  for  portable  as 
well  as  permanent  applications.  Model  14AVQ  ......  $29.95  Net 

Roof  Mounting  Kit  for  Model  14AVQ- Includes  adjustable  roof  saddle,  guy  wires, 
hardware  and  complete  instructions  for  installing.  Model  14RMQ .$1  1.95  Net 

The  New  Model  12AVQ  for  10,  15t  20  Meters 

A  new  companion  antenna  to  the  Model  14AVQ,  Outstanding  omni-directional  per- 
formance  on  10,  15  and  20  meters.  Individually  tuned  Hy-Q  traps  provide  peaked 
performance  on  each  band.  Takes  maximum  legal  power.  Feeds  with  52  ohm  coax. 
SWR  less  tlian  2:1  on  all  bands.  Easy  to  install  on  ground  or  rooftop-  withstands 
100  MPH  winds  when  properly  guyed.  Model  12AVQ, $21.95  Net 

Roof  Moiniting  Kit  for  Model  12AVQ  Adjustable  root  saddle,  guy  wires,  hardware 
tiiid  complete  instructions  for  installing.  Model  12RMQ  ,.-..,.....,.  $9.50  Net 

Economy  All-Band  18V 

A  high  performance  trapless  vertical  for  10  thru  80  meters.  Tunes  to  any  band  by 
simple  adjustment  of  feedpomt  on  base  matching  inductor:  Feeds  with  52  ohm  coa3<. 
Heavy  gauge  alumtnum  construction  mounts  on  ground,  roof  or  tower,  Exceptional 
portability-  Model  18V $1 6.95  Net 

Available  from  your  Hy-Gain  Distributor  or  Write 

HY-GAIN  ELECTRONICS  CORPORATION 

8593  N.E.  Highway  6 -Lincoln,  Nebraska  68501 


** 
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Modernizing  the 
SCR-522  Transmitter 


Today  the  easiest  way  to  get  on  432,  or 
1296  for  that  matter ^  is  to  start  out  with  10  or 
12  watts  on  2  meters  and  multiply  up.  Many 
different  transmitters  that  meet  these  require- 
ments have  been  described,  biit  apparently 
the  erstwhile  SCR-522  has  been  all  but  for- 
gotten.  Back  in  die  late  40's   and  early  50's 


just  about  everyone  was  using  this  versatile 
transmitter  on  two  meters.  Consequently  they 
are  plentiful^  inexpensive,  and  when  properly 
modified,  still  fulfill  the  requirements  nicely. 
As  to  cost,  the  unit  converted  by  the  author 
was  obtained  from  an  ex-novice  complete  with 
power  supply  for  ten  dollars* 


16  mc 


100  pT 


48  mc 


B  MC 
XTAL 


ZQpi 


4LL  RESISTORS  I  WATT,   ALL   CAPACITORS    SILVER   MICA. 


Fig.    1.   Revised  rf  circuitry  for  the  SCR-522^  reptocing    the    old   oscillator   and   tripler,    The    three   digit 
ngmbers  are  original  parts  numbers. 
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There  are  probably  many  reasons  why  the 
old  —522  lost  its  popularity,  but  TV  interfer- 
ence was  no  doubt  near  the  top  of  the  list.  We 
have  learned  a  lot  about  TVI  in  the  last  15 
years,  but  many  hams  still  tend  to  be  afraid 
of  the  —522  because  of  TVI  problems.  In  as 
much  as  this  transmitter  has  been  used  nightly 
over  a  period  of  si\  months  with  no  complaijits 
whatsoever,  these  fears  are  apparently  un- 
founded, at  least  witli  tliis  modernized  unit. 
However  J  considering  that  it  was  designed 
just  prior  to  World  War  II  for  aircraft  com- 
munications service,  it  is  antiquated  by  to- 
days standards.  Fortunately  it  is  quite  easy  to 
bring  it  up  to  date,  and  even  in  the  modern- 
ized state  still  provides  one  of  the  cheapest 
ways  to  get  on  two  meters. 

Actually  the  SCR -522  is  a  complete  receiv^er/ 
transmitter,  ct>nsisting  of  a  BC-625  transmitter 
and  a  BC-624  receiver.  However,  for  the  pur- 
pose of  this  article  we  are  considering  only 
the  transmitter  portion  of  the  unit.  The 
BC-625  transmitter  is  a  crystal  controlled, 
plate  modulated  AM  transmitter  capable  of 
operating  anywhere  between  100  and  156  m.c. 
These  units  were  manufactured  continuously 
for  several  years,  and  it  is  not  at  all  imusual 
to  find  small  differences  from  one  model  to 
another.  Essentially  however,  the  transmitter 
starts  out  with  a  straight- forward  crystal  oscil- 
lator; tliis  circuit  is  controlled  by  an  8  mc 
crystal  and  provides  an  output  signal  at  16  mc. 
The  16  mc  signal  is  then  tiipled  in  a  standard 
tripler  circuit  to  48  mc  and  fed  to  tlie  832 A 
tripler-driver.  The  144  mc  output  of  this  cir- 
cuit drives  the  final  832A  amplifier  to  about 
12  watts  output  on  two  meters.  The  modulator 
portion  of  the  transmitter  starts  out  with  a 
carbon  microphone  (with  its  attendant  battery 
and     transformer),     feeds     the     audio    signal 


through  a  driver  stage  and  finally  to  the  push- 
pull  output,  j 

Ihc  modernization  of  the  rf  section  of  the 
transmitter  discussed  in  this  article  consists 
primarily  of  changing  the, tube  types  used  in 
the  first  two  stages;  the  SG^A  driver  and  power 
amplifier  are  retained.  These  last  two  stages 
could  be  modernized  to  ^  pair  of  6146*Sj  a 
5894,  or  even  an  829 B,  but  it  would  really 
ser\^e  no  useful  purpose.  The  832A  is  av^- 
able  on  the  surplus  market^  provides  a  pretty 
potent  punch  and  the  prici  is  right.  However, 
the  mode  rnizatiou  of  the  itiodulator  section  is 
a  completely  dillereTit  stciry.  Tliis  circuit  is 
completely  revamped  for  use  with  a  crystal 
microphone  using  modem  tubes  and  compo- 
nents. 

The  first  step  in  this  niodernization  is  the 
complete  rehabilitation  of  the  audio  section. 
Since  this  section  is  going  to  be  completely  re- 
built, strip  out  all  the  octal  tubes,  sockets  and 
associated  components;  remove  the  micro- 
phone transformer  (#158)*,  the  driver  trans- 
former (#159)  and  the  250  ohm  audio  control 
(#125),  Also  remove  the  —150  volt  bias  Bne 
that  goes  to  the  center  tap  of  the  driver  trans- 
former and  cut  it  off  where  it  terminates  at  the 
resistor  terminal  Iward. 

Cut  a  piece  of  thin  sheet  aluminum^  laid 
out  as  shown  in  Fig.  5,  ahd  install  it  in  the 
audio  compartment  of  the  ^522.  This  mount- 
ing plate  has  been  laid  out  feo  that  each  of  the 
new  tube  sockets  fit  into  thd  old  octal  cutouts. 
The  only  holes  that  have  tci  be  drilled  in  the 
—522  chassis  are  the  four  inounting  holes  at 
the  corners  of  the  aluminum  sheet.  After  in- 
stalling the  tube  sockets,  wire  the  unit  accord- 

*  NOTE :  The  three  digit  numberfl  Briven  in  the  paren- 
tlie^ia  and  ^hown  in  the  schematics  refer  to  the  three 
dig^it  numbers  stamped  on  or  nedr  the  respective  -522 
components. 


144  mc 


144  mc 


M0C>ULAT90l^ 


Fig.    2,    832A   tripler   and   832A   finaL   The   three    digit  numbers  are  original   parts  numbers  from   the 
SCR-522, 
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ing  tlie  schematic  of  Fig.  3*  Parts  layout  is 
not  critical  exeei>t  For  the  input  to  the  first 
12AXT.  Care  must  be  taken  here  to  use  sliort 
teads  to  prevent  rf  feedback.  Otlier  than  this 
precaution,  the  audio  circuitry  is  quite  stiaiglit- 
forward,  Most  of  the  components  may  be 
mounted  on  the  terminal  strip  at  tlie  bottom 
end  of  the  chassis  or  at  the  tube  sockets.  The 
500  K  audio  control  is  mounted  in  tlie  chassis 
liole  vacated  by  the  old  250  ohm  pot-  Cut  the 
shaft  on  this  control  so  it  is  1%  inches  long; 
this  will  provide  sufficit^nt  length  when  the 
front  panel  is  installed,  hi  the  original  design 
of  the  —522,  wiring  to  the  audio  control  and 
microphone  jack  was  routed  thron^L;h  a  piet^c  of 
liilnng  w^iich  is  attached  to  the  chassis.  In  this 
moderni?;atinn»  the  wiring  is  still  routed 
tlirough  the  tubing,  but  shielded  grid  wire  is 
used  for  added  isolation. 

If  more  than  275  volts  is  going  to  be  used, 
a  chopping  resistor  (R,;  in  the  schematic  of 
Fig,  3)  must  be  placed  in  series  wdth  the  higli- 
voltagc  liiie  to  the  audio  cumpaitmeut  to  pre- 
\^ent  damage  to  the  a^idio  tnhes.  The  complete 
audio  section  requires  75  mils  of  ciurent  so  the 
value  of  this  resistor  may  be  determined  by 
Ohm's  law;  just  subtract  275  from  the  supply 
vohage  and  divide  this  difference  by  75  ma* 
In  the  author's  ease  where  425  volts  is  used, 
a  2000  ohm  J  20  watt  wirewoimd  resistor  was 
used. 

After  the  modulator  is  completed,  the  crys- 
tal oscillator  and  first  tripler  stages  must  l)e 
converted  to  modern  tubes.  In  these  two  cir- 
cuits all  that  is  replaced   is   the  tubes  them- 


seKeSj  the  rt^st  of  the  circuitry  Ls  identical  to 
the  original  design.  First  of  all,  remove  the  tw<i 
tubes  and  octal  sockets  in  the  final  amplifier 
compartment.  When  removing  the  various  con- 
nections from  these  sockets,  use  a  soldering 
tool  so  that  the  existing  capacitors,  resistors 
and  wiring  are  retained.  In  a  few  cases  the 
lead  lengtlis  will  be  too  short  for  use  wnth  the 
new  6AQ5A  oscillator/doubler  and  6CL6 
h'ipler,  but  the  existing  parts  are  used  as  nuich 
as  possible.  When  removing  the  leads  from 
the  octal  sockets,  it's  a  good  idea  to  label  eac^h 
one  as  it  is  removed.  Short  pieces  of  masking 
tape  may  be  attached  U)  eacli  lead  liucI  appro- 
priately labeled.  If  this  is  done  it  will  l)e  a  lot 
easier  to  wire  the  new  sockets  when  ihey  are 
installed- 

Wlien  the  octal  sockets  are  pulled  out  and 
the  circuitry  is  exposed,  it's  a  good  idea  to  re- 
place all  of  the  old  mica  bypass  capacitors 
with  modern  high-cjuality  units.  This  is  not 
absolutely  necessar\%  but  it  will  preclude  any 
future  problems  with  tiiese  old  capacitors.  It's 
a  little  easier  to  replace  them  now  tlian  wail 
until  the  chassis  is  all  buttoned  up.  Tliis  is  also 
a  good  time  to  re\\'ire  tlie  832A  filament  cir- 
cuits for  6.3  volts.  This  is  accomplished  by 
removing  the  existing  ground  on  pin  7  of  tlie 
832 A  sockets,  wiring  pins  1  and  7  together, 
and  tying  pin  5  to  ground.  This  is  a  little 
difficult  to  do  on  the  832 A  tripler/ driver,  it 
can  be  done.  The  new  tubes  are  all  wired  for 
6.3  volt  filaments  during  the  initial  in.slalla- 
tion;  this  is  shown  schematically  in  Fig.  4. 

Now  cut  a  small  ahmiinum  sheet  as  laid  out 


52 


73  MAGAZINI 


NOW 

operate  mobile  transceivers 
without  fear  of  a  dead  battery! 

SIRE-POWER  PACK 


I 


A  TRANSISTORIZED 

AUTOMATIC 

MITERY  SELECTOR 

BY  TOPAZ 


Automatic  battery  selector  keeps  car  battery  strictly  for  starting 
and  extra  battery  strictly  for  lights  and  appliances.  When  engine 
starts,  it  automatically  connects  both  batteries  to  generator  (alter- 
nator)  for  charging.  No  switches  to  throw.  Easily  installed  in  less 
than  10  minutes.  Fits  all  12-volt,  negative-ground  cars. 

See  your  trailer,  camper  or  radio  dealer,  or  order  direct. 

Postage  &  Insurance  $100 
CaL  Res.  Add  SI, 00  Tax 


POWERMAKER 

300  watts  of  60-cyc!e  AC  power  from  your 
12-volt  battery.  All  transistorized  — light,  com- 
pact, rugged— easily  installed.  For  running  TV, 
lights,  recorders,  public  address,  tools  in  your 
trailer,  camper  or  auto. 

Postage  &  Insurance  $2  50    3 
Cal.  Res.  Add  S2.40  Tax 


TOPIZ INCORFOIUTED 

3804  Houston  St. 
San  Diego,  Calif.  92110 
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Fig.  3*  New  modufator  to  replace  the  original  modulator  designed  for  carbon  mike  input. 


in  Fig.  6  and  install  Uie  tube  sockets  for  the 
6AQ5A  and  6CL6.  Install  this  aluminum  plate 
in  the  final  amplifier  compartment  and  wire 
the  sockets  according  to  the  schematic  (Fig. 
1),  using  the  components  that  were  labeled 
wlien  the  octal  sockets  were  removed,  Since 
the  new  circnitr}'^  use?;  approximately  the  same 
hiyout  as  tlie  old  octal  eirciiit,  no  trouble 
should  be  experienced.  However,  in  some  cases 
new  components  will  have  to  be  substituted 
because  tlie  leads  on  the  old  parts  are  too 
short, 

In  addition  to  tlie  normal  circuit  wiring,  in- 
stall two  wires  about  three  inches  long,  one  to 
pin  7  of  the  6AQ5A,  the  otlier  to  ground; 
these  wires  will  eventually  be  connected  to  an 
external  crystal  socket*  Also  connect  two  wires 
about  six  inclies  long  to  the  meter  jacks;  these 
are  routed  along  the  front  edge  of  the  chassis 
and  will  be  attaelied  to  ttie  1  milliampere 
meter  after  the  front  panel  is  installed. 

While  yon  are  still  working  in  the  final  am- 


plifier compartment,  remove  the  6SS7  rf  de- 
tector from  its  socket  and  install  a  1N34A 
diode  between  pins  5  and  8;  the  cathode  goes 
to  pin  5.  The  output  from  this  detector  is  quite 
low^  but  it  does  give  a  relative  indication  of 
rf  output. 

The  onlv  metal  work  on  the  ^522  chassis 
consists  of  cutting  a  %  inch  hole  in  the  chassis 
over  the  old  antenna  output  terminals  for 
mounting  a  coaxial  chassis  connector.  A  type 
N  connector  was  used  bv  the  author  because 
of  its  superior  characteristics  at  these  frequen- 
cies, but  an  SO-239  (type  UHF)  could  prob- 
ably be  substituted  with  no  noticeable  di [Ter- 
ence. A  coaxial  relay  is  mounted  directly  to 
this  output  coniierlor  through  a  double  male 
coaxial  adapter  (type  N,  UC-57B/U;  type 
UHF,  Dow-Key  type  F-2). 

The  — '150  volt  bias  supply  is  constructed 
as  sliuw  u  in  tlie  schematic  of  Fig*  4,  The  filter 
components  and  bleeder  resistor  are  mounted 
on  a  piece  of  phenolic  board,  2  inches  wide 
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Fig.  4,  Power  supply  for  the  converted  SCR-522, 
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and  about  3  inches  long.  This  tenninal  board 
and  the  power  transformer  are  mounted  to  tlte 
chassis  with  standoffs  as  sliown  in  the  photo- 
graph.  Although  the  schemaHc  indicates  the 
use  of  a  small  choke,  the  total  current  drain  uf 
this  supply  is  only  6  mils,  so  a  2  watt  carbon 
resistor  (about  2000  ohms)  could  be  substi- 
tuted in  place  of  the  choke  with  almost  no 
dilierence  in  60  cycle  filtering.  In  the  supply 
sliown  in  the  photogruphs,  the  output  voltage 
is  just  about  —130  volts.  With  different  parts, 
the  voltage  may  differ  somevvliat  and  it  will  be 
necessary  to  use  a  voltage  divider  on  the  ot it- 
put  to  obtain  —150  volts. 

Two  6  lug  terminal  strips  (H.  H,  Smith  t)  pe 
3006)  are  installed  in  the  bottom  of  the  chassis 
adjacent  to  the  S32A  tripler/driver  stage  and 
all  power  and  control  wiring  is  brought  to 
these  points.  This  may  seem  like  gilding  the 
lily,  but  it  aids  immeasurably  in  wiring  and 
ill  any  inaintenance  that  might  be  requii'ed  at 
a  later  date,  I  might  also  add  that  neatness 
and  appearance  are  consideral4y  improved. 
All  of  the  power  and  control  circintry  is  wired 
as  illustrated  in  Fig,  4* 

Basically,  the  modernized  —522  transmitter 
is  controlled  by  two  toggle  switches;  one  for 
filament  and  bias  sui>t>ly  control,  the  other  for 
the  transmit/receive  function.  Note  that  al- 
tliough  the  wiring  for  these  switches  is  shown 
in  Fig.  4y  there  is  nn  pilot  light  shown  for  the 
transmit/receive  function.  This  is  because  the 
'^transmit"  pilot  light  is  wired  in  parallel  with 
the  antenna  relay  and  is  powered  from  the 
same  113  volt  source.  The  filLiinent  switch  is 
a  standard  DPST  toggle,  but  the  transmit/re- 
ceive switcli  is  a  4PDT  unit*  This  latter  toggle 
switch  (AiTow-Hart  &  Hegeman  type  82636) 
is  rather  expensive  but  it  is  still  less  costly 
than  the  SPST  toggle  switch  and  115  volt  re- 
lay required  to  do  the  same  job*  A  rotary 
switcli  could  be  used  in  this  pt  is  it  ion  at  a 
slightly  lower  cost 

Tlie  entile  transmitter  chassis  is  mounted 
on  a  standard  10  inch  alunifnnm  rack  panel  as 
laid  out  in  Fig.  7,  Although  a  fourteen  inch 
panel  is  shown  here,  a  smaller  panel  may  be 
used  with  only  sHght  saciifice  in  usable  panel 
space;  it  just  happths  that  this  panel  was 
available  at  the  time  tlie  conversion  was  made- 
Three-quarter  inch  k)ng,  %  inch  diameter 
phenolic  spacers  (H,  H.  Smith  type  2143)  are 
used  between  the  panel  and  the  chassis  to 
provide  clearance  for  the  vartous  mounting 
screws  and  hardwaie  on  the  face  of  the 
cliassis.  The  four  square  variable  capacitor 
shafts  are  disconnected  from  the  ratchet  mech- 
anism, cut  off  at  the  machined  shoulder,  aitd 
extended  tlirough  the  panel  witli  standard 
"Ji   to  K"  shaft  extenders    (IL   IL   Smith  type 
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Fig,    5,    Mounting    plate    for    new    audio    circuitry 


Final  amplifier  compartment  of  the  modernized 
SCR-522,  The  6AQ5  oscillotor/tripler  and  6CL6 
tripler  are  mounted  on  small  plate  at  the  bottom 
of  the  compartment.  This  view  also  shows  the  bias 
supply  Cupper  right)  and  antenna  changeover  re* 
lav  (upper  left). 
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Fig.  6.  Aluminum  sheet  for  mounting  new  rf  tubes. 

150).  A  sliaft  extender  is  also  used  with  the 
meter  switch,  but  none  is  required  for  the  new 
audio  control. 

The  chart  mounted  on  the  face  of  the  panel, 
as  shown  in  the  photograph,  is  simply  a  con- 
\*ersion  chart  showing  tlie  two-meter  output 
frequency  for  common  8  mc  crystals.  It  is  held 
in  place  with  a  piece  of  Js  inch  clear  plastic 
and  four  mounting  screws. 

The  crystal  socket  is  a  standard  four-prong 


tube  socket  with  two  pairs  of  contacts  wired 
in  paraUel.  This  permits  the  use  of  different 
sized  surplus  8  mc  crystals  of  the  FT -243  and 
FT-241  series.  Another  small  socket  will  have 
to  be  added  (or  an  adapter  made)  for  the 
smaller  HC-6/U  type  units.  The  one  milliam- 
pere  meter  and  microphone  connector  are  also 
installed  on  the  front  panel  and  wired  into  the 
cijcuit  with  the  wires  provided.  When  wiring 
in  the  microphone  connector,  make  sure  you 
have  a  good  ground  connection  to  the  main 
chassis;  a  poor  ground  or  bad  solder  joint  at 
this  point  will  result  in  all  kinds  of  hard  to 
find  regeneration  and  instability. 

The  meter  switching  is  not  illustrated  in  the 
schematic  drawings  because  of  the  added  com- 
plexity  and  the  fact  that  it  is  not  modified  in 
any  way.  Essentially,  the  meter  ciicuit  con- 
sists of  switching  a  one  milliampere  meter 
across  low  resistance  shunts  which  remain  in 
the  line  all  the  time.  The  meter  switch  posi- 
tions (moving  in  a  clockwise  direction),  func* 
tion,  and  respective  current  readings  are  as 
follows: 

Position  1  6CL6  plate  current 
Position  2  832A  tripler/driver  plate 

current 
Position  3  832 A  final  amplifier  plate 

current  60-70  ma 

Position  4  Diode  r-f  detector  output  1-3  ma 
Position  5  Final  amplifier  grid  drive  1-2  ma 
Position  6  Meter  off  — 


40  ma 


50  ma 
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6CL6       48  mc 
832A     144  mc 

832A     144  mc 


Top  view  of  the  tronsmitter  shows  the  — 150  volt 
bios  suppty  end  coaxial  relay  on  the  left  and  but« 

terfly  tuning  capacitors  in  the  center. 

A  grid-dip  meter  or  other  frequency  indicat- 
ing instrument  must  be  used  during  the  initial 
tuneup.  Since  tlii^  transmitter  was  originally 
designed  for  operation  on  any  frequency  be- 
tween 100  and  156  mc,  its  tuning  range  is 
quite  wide.  In  addition,  the  variable  butterfly 
tuning  capacitors  operate  over  a  90^  range  as 
opposed  to  the  conventional  180*,  so  some 
method  must  be  used  to  ensure  that  each  stage 
is  operating  at  the  correct  frequency*  As  an 
aid  to  subsequent  timeups,  all  of  the  variable 
capacitor  control  knobs  are  oriented  so  that 
they  point  straight  up  when  the  transmitter  is 
ready  to  go  on  two  meters  (see  photograph). 
The  stages  are  initially  tuned  as  follows: 
Crystal  Oscillator/Doubler  6AQ5A  16  mc 
Tripler 

Tripler/Driver 
Fuial  Amplifier 

Any  high-voltage  power,  supply  that  pro- 
vides from  300  to  600  volts  at  about  235 
milliamps  and  6.3  volts  a-c  at  6  amps  is  suit- 
able for  the  modernized  SCR-522.  This  may 
be  realized  quite  easily  with  an  old  TV  power 
transformer  and  silicon  diode  circuit  wired  as 
shown  in  Fig.  4.  Occasionally  the  RA-62B 
power  unit  appears  on  the  surplus  market  at 
a  nominal  cost;  this  unit  was  designed  specifi- 
cally for  the  job,  but  requires  the  use  of  12.6 
volt  filament  tubes. 

This  transmitter  has  been  used  for  several 
months  and  has  provided  good  performance 
botli  as  a  two-meter  transmitter  and  as  a  driver 
for  432  mc  gear.  The  modulation  is  exception- 
ally clean  and  has  resulted  ia  many  excellent 
reports.  On  two-meters,  Q5  contacts  have  been 

I  consistently  maintained  over  75  mile  paths 
using  this  tiansmitter  and  a  ground-plane  an- 
tenna. All  in  all^  it  has  proven  to  be  a  worthy 
investment  for  the  small  amount  of  time  and 

'  money  involved, 

,  .  .  WA6BSO 


VALUABLE  books  from  E.&E 


great ''how  tO'buiW' data  in  the  famous 
RADIO  HANDBOOK  H^th  Ed ) 

Tells  how  to  design, 
build,  and  operate  the 
latest  types  of  amateur 
transmitters^  receivers, 
transceivers,  and  am- 
plifiers. Provides  ex-  ^^ 
tensive,  simplified  theory  on  practically  every 
phase  of  radio.  Broadest  coverage;  all  origi- 
nal data»  up-to-date,  complete,  816  pages. 
Order  No,  166,  only $9.50 

RADfOTELEPHONE  LICENSE  MANUAL 

Helps  you  prepare  for  all  commer- 
cial radio-telephone  operator's 
license  exams.  Provides  complete 
study-guide  questions  and  answers 
in  a  single  volume.  Helps  you  un- 
derstand fully  every  subject  you 
need  to  know  to  obtain  an  opera- 
tor's license.  200  pp.  Order  No.  030,on/y .  $5.75 


LEADING  BOOK  ON  TRANSISTORIZED 
COMMUNICATIONS  EQUIPMENT 


tUiClSTV 


TBANSTSTOR    RADIO    HANDBOOK,    by 

Donald  L.  Stoner,  W6TNS,  Lester 
A.  Earnshaw,  ZLIAAX.  Covers  a 
wide  range  of  communication  uses 
for  both  amateur  and  commercial 
applications.  Includes  audio  and 
speech  amplifiers,  VHF  transmit- 
ting and  receiving  equipment,  SSB  exciters, 
and  complete  SSB  transceivers.  180  pages. 
Order  No»  044,  only •  •  • $5.00 

HOW  TO  CONVERT  SURPLUS  RADIO  GEAR 

INTO  AMATEUR  AND  CB  EQUIPMENT 

Here  is  a  wealth  of  conversion  data 
in  3  volumes;  includes  photos,  dia- 
grams^ instructions. 

Vol.  J.  Covers:  BC  221,  BC342.  BC-312, 
BC-34S,BC-412,BC-645,BC<946,SCR  274 
(BC  453A  &  BC-457A  series),  SCR-522. 
TBY.  PE-103A,  BC  106SA/1161A,  etc. 
Order  No.  311,  on/y. .,.*. ..«••*••  ,$3.00 

Vol,  2,  Covers:  BC-454,  AN/APS  13,  BC-457,  ARC-5, 
G0-9/TBW,  8C-357,  BC-946B,  BC-375,  LM,TA>12B, 
AN/ART^a,  AVT-112A,  AM-26M'C,  ARB,  etc.Order 
No.  322,  only «« ......«.*«..*«*•«•«. .$3.00 

Vol.3.  Covers:  ARM- l,APN-4,ARC-4,  ARC-5,  A RT<  13, 
BC-19 1 .  3 1 2,  342,  348.  375.  442,  453,  455,  456-459, 
603,  624,  696,  1066,  1253,  CBY-5200,  COL^43065, 
CRC-7.  DM34,  DY2,  DY-8,  FT241A,  MD-?/ ARC-5, 
R*9/APN'4,  R-28/ARC-5.  RM-52-53,  RT-19/ARC-4, 
RT-159,  SCR-274N,  508,  522,  528.  538.  T-IS  toT-23/ 
ARC-5,  URC-4,  WE-701A,  etc.  No.  333,  on/y..$3.00 

Order  from  your  electronic  parts 
distributor  or  send  coupon  befow. 


EDITORS  and  ENGINEERS,  Ltd. 


P.O.  Box  SS0D3»  New  Augusta,  Indiana,  Dept  73-16 

Ship  me  the  following  books: 
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5,  and  20  mu 


YeSf  here  it  is  from  Mosley  -  -  a  Tri' 
Bond  Trap-Master  beam  (1  KW  AM/CW 
and  2  KW  P.E.P.  SSB)  featuring  o  NEW 
Mosfey  motching  system^  *^ Broad  Bond 
Matching**  with  coax  fed  balanced  e/e- 
menf  for  even  more  ontenna  efficiency 
one/  additional  gain! 

This  'Classic'  New  addition  to  the  Trap' 

Master  family  of  beams ,  incorporating  the 
AlI'Metal  encased  traps  made  famous  by 
the  original  and  stilt  extremely  popular 
TA'33  beam^  brings  you:  (1)  A  front- to- 
back  of  20  db.  or  better  on  15  and  20; 
15  db^  on  10  meters,  (2)  A  gain  of  8  dh, 
over  reference  dipole  or  W J  compared 
to  isotropic  source,  (3)  A  longer  boom 
for  even  wider  element  spacing.  (4)  A 
SWR  of  1.5/1  or  better.  (5)  Priced  to  fit 

your  budget, 

^95b 

FOR     MORE     INFORMATION    WRITE: 


4610  N*  LINDBERGH  BL  VO..  BRI  DG  ETON  MO.  63042 


The  Ultra-Breadboard 

VV31T0^s  artide  ^^PRINTED  CIRCUITS-- 
ALMOST'  in  the  March  1965  issue  of  73 
prodded  me  into  disclosing  to  tiie  waiting 
world  an  interniediute  step  betweeji  the  cir- 
cuit drawn  on  paper  a!id  the  finished  product 
as  shown  in   the  \V3ITO  article. 

Usually  tlaere  is  a  lot  of  experimental  work 
to  be  done  before  tlie  pioject  is  iinLshed.  The 
circuit  as  drawn  on  paper  just  doesn't  perform 
as  planned  and  the  finished  product  is  found 
to  be  full  of  uiutsed  holes  and  tnld  Itjcatious 
for  some  of  the  parts. 

The  Ultra* Breadboard  was  bom  to  fill  the 
need  of  a  cheap  method  of  trying  out  new 
ideas  and  getting  final  layouts  without  destroy* 
ing  the  usefulness  of  the  parts  used. 

J4  inch  Masonite  PrestAVood  and  number 
14  bare  copper  wire  are  the  only  materials 
needed  and  botli  me  readily  available  and 
cheiip.  Your  regular  socket  hole  punches  and 
other  tools  normally  found  around  the  shack 
are  all  you  will  need. 

The  first  step  is  to  draw  the  ClRCl-lT  you 
are  going  to  use  in  the  project*  Then,  using 
OUTLINES  OF  THE  PARTS  lav  them  out 
on  a  piece  of  paper,  using  dots  to  indicate 
tie-points.  Transfer  tlie  dots  to  a  piece  of 
Prest-Wood  and  drill  with  a  Mpl  inch  drill  In- 
sert short  pieces  of  the  #14  wire  through  the 
holes.  If  a  small  flat  is  pressed  into  the  wire 
where  it  will  be  imbedded  in  the  Prest-Wood, 
the  wire  will  be  held  securely. 

Solder  tlie  various  parts  to  the  tie  points 
and  try  the  thing.  If  it  doesn't  work  to  suit, 
simply  cli.inge  parts^  rearrange  things  till  \ou 
get  things  perking  and  then  go  to  the  layout 
in  \\'31T0  s  article. 

It  isn't  necessary  to  cut  the  leads  to  resistors 
and  condensers  unless  you  are  workitvg  on 
UHF  or  VHF  eqm^pment,  and  the  parts  can 
be  recovered  undamaged  to  use  on  the  next 
project. 

A  small  loop  on  the  end  of  one  of  the  wires 
permits  several  parts  to  be  soldered  to  the 
same  tie  point.  Another  advantage  is  that  since 
the  wares  project  on  both  sides  of  the  board, 
only  those  parts  which  are  to  be  experimented 
with  are  soldered  to  the  top  projections^  other 
wiring  is  done  on  the  bottom  out  of  the  way* 

.    .    .  W0PHY  L,  A.  Stapp 
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Amaieor  Mabile  Anteftna  lOOO 


DX'ers  .  «  *  For  a  commanding  mobile  signal,  Mcsley  an- 
nounces the  New  mobile  Lancer  1000  rated  for  1  KW  AM  and 
*2  KW  P,E.P.  SSB  input  to  the  final  on  10,  15,  20,  40,  75/80 
meters!  This  reasonably  priced  New  mobile  antenna  offers 
you  these  outstanding  features: 

Interchangeable  coils,  performance-^tested  to  toke  constant  KW  use. 
(10  meters  does  not  require  a  coil.) 


A    reduction   of   corona    effect    due   to   a   Mosley    innovated   Corona 
Ring  located  of  antenna  tip- 
Antenna     peaking    to    desired    band    frequency    with    ad|usfment   in 
whip  section* 

Copocity      coupled     top     whip     section     for     maxifnum    efficiency. 

Effective  motcbing  through  Direct  Coupling  on   10,   15,  20  meters; 
capacity  matching  on  40  and  75/80  meters. 


All    these  features  mean  a  challenging  2  KW  P. E*P*  mobile 
signal    *  -  the   kind   of   signal    you   expect   from    Top  Quality 

Mosley  antennas!      FOR  COMPLETE  INFORMATION  WRITE: 


4610  N     LINDBERGH  BLVD., 
9j^BRlDGETON.  MO.  63042  (ff98) 
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Gordon  Eliot  White 
5716  N.  King's  Highway 
Alexandria,  Virginia 


The  First  and  the  Last  Q-5er 


The  ubiquitous  command  sets  based  on  the 
Type  K  "channer  design  were  the  most  num- 
erous single  type  of  radio  gear  to  come  out  of 
World  War  II,  and  the  low  frequency  re- 
ceiver, the  "Q-5er*'  was  the  longest-lived  com- 
ponent of  that  prolific  breed. 

That  most  durable  command  set  covered 
190-550  kc  in  its  final  design.  It  was  the  first 
to  be  put  on  the  drawing  boards  in  1935  and 
its  civilian  version  was  maniifaehned  by  Air- 
craft Radio  Corp,  into  the  1960*s,  a  fantastic 
life  span  in  a  25  year  period  of  electronic  ad- 
vances wliich  reached  from  the  TRF  receiver 
to  satellite  computers. 

The  last  militaiy-sponsored  set  in  the  Com- 
mand line  was  a  Kavy  project,  designed  in  the 
waning  days  of  the  war  as  a  modification  of 
the  conipaand  receiver.  It  incorporated  mod- 
em automatic  gain  control  and  diode  noise 
limiting  while  abandoning  the  CW  oscillator 
and  the  outputs  for  the  by-then  defunct  ZA 
instrument  landing  system. 

Historically,  Aircraft  Radio  Corp*  had  come 
into  being  in  1928  with  a  low  frequency 
(200*400  kc)  tuned-radio-frequency  receiver 
for  the  fledgling  air  lines  of  that  day.  The 
original  Radio  Frequency  Laboratory  Model 
B  was  bought  by  the  Signal  Corps  and  the 
Bureau  of  Aeronautics  in  a  military  version 
which  lasted  to  see  action  in  the  diJiastrous 
early  days  of  World  War  II,  13  years  later. 

The  fatal  mishaps  in  the  Aimy  Air  Mail 
flights  of  1934  set  the  stage  for  a  new  radio 

Gordon  is  ihe  Washinfiton  correspondent  of 
the  Deseret  News  and  KSL  in  Salt  Lake  City, 
and  KCMB  in  Honolulu,  He  lias  a  BA  from 
ComeU  and  an  MS  from  Columfjiff  and  has 
iDritlcn  a  number  of  surplus  articles  and  a 
surplus  column  for  CQ. 


type  for  the  Air  Corps,  the  superheterodyne. 
The  Aircraft  Radio  Corp.  "channeF*  receivers 
were  designed  to  meet  that  need  in  1935-37,  at 
first  for  ihe  Aimy,  but  finally  for  the  Navy^ 
which  saw  the  value  of  the  design  when  the 
Army  could  not. 

The  first  "Command  Set"  was  a  200-580  kc 
receiver,  painstakingly  hand-assembled  at 
A.R,C/s  tiny  Boon  ton,  New  Jersey,  plant.  It 
used  double-ended  tubes  in  RF  and  if  stages, 
plus  a  new  tetrode  output  stage  using,  during 
development,  three  tubes  built  for  A,R.C.,  the 
RCA  type  1278,  the  Raytlieon  CK-45,  and 
the  Sylvania  S-392.  The  1278  was  later  stand- 
ardized as  the  12A6. 

Among  advances  in  the  set  were  small  mica 
button  capacitors,  assembled  of  silvered-mica 
wafers  on  a  stainless  steel  stud.  They  had  ac- 
enraey  and  stability  parameters  significantly 
abov'e  the  then-industry  standaid. 

Small  paper  and  electrolytic  capacitors  were 
designed  for  bypass  and  filter  fimctions  by 
A.R.C,  and  Cornell-DubHer,  a  nearby  New 
Jersey  firm. 

Special  switches,  if  transformers,  chokes 
and  output  transformers  were  hand-built  at 
A.R*C.  along  with  specially-machined  hard- 
ware and  painstakingly  formed  chassis  and 
odier  sheet  metal  components.  Riveting  was 
an  art  perfected  by  A.R.C.  machinist  John 
Johanson  for  what  were,  by  1936  standards, 
extremely  miniature  components. 

Automatic  volume  control  circuits  had  been 
worked  out  by  A.R,C.  engineers  ten  years 
earlier  before  the  Corporation  had  sold  the 
Radio  Frequency  Labs  trademark  and  patents. 
The  second  hand-built  channel  receivers  con- 
tained a  wide-range  AVC  circuit,  with  front- 
panel  A^'^C  controls. 

The  new  design  went  to  lioth  tlie  Navy,  at 
Bellevue,    in    Washinglcm,    D/C,    and    to   the 
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Mmys  Wright  Field,  Ohio,  test  faciaty.  The 
Army  did  not  buy  it.  The  Navy  did. 

In  the  confusion  of  the  1940-41  buildup  of 
U.S.  air  forces  the  Type  K  CoiTiniaiitl  Set  (in- 
cluding the  familiar  Command  transmitters 
and  otlier  components)  was  bought  by  both 
the  Army  and  tlie  Navy.  It  was  first  made  as 
Navy  Type  RAT  and  RAT-1,  then,  jointly,  as 
SCR-274-N  (for  Navy),  witli  agreements  on 
specifications  winch  included  a  rudimentaiy 
AVC.  This  design  applied  only  enough  con- 
trol to  the  RF  and  if  stage  grids  to  prevent 
^'course  reversals"  through  ]\  F  overloading 
when  Jlying  the  low  freqtiency  navigation 
ranges  of  the  day. 

The  AVC  designed  into  I  lie  second  series  of 
Type  K  receiver  prototypes  derived  a  bias 
voltage  from  the  same  diode  detector  leak 
used  to  furnish  audio  output,  led  back  to  the 
control  grids  of  the  variable  mu  (remote  cut 
off)  6K7  RF  and  if  tubes.  Manual  gain  con- 
trol was  achieved  by  grounding  tlie  AVC  line 
and  varying  a  resistance  in  the  RF  and  if 
cathode  circuits- 

The  SCR-274^N  and  Navv  ARA  AVC  cir- 
cuit  derived  bias  voltage  across  a  100,000  ohm 
resistor,  bypassed  for  audio,  in  (\\v  grid  circuit 
of  the  last  if  tube.  The  voltage  developed  there 
at  hh^]\  RF  levels  was  applied  to  the  grids  of 
preceding  stages.  The  system  preserves  the 
modulation  envelope  pretty  well  for  subse- 
quent detection.  (When  the  detector  diode 
feeds  a  delayed  AVC  line,  extraction  of  power 
from  the  if  circuit  by  the  AVC  only  at  the  top 
of  the  modulation  envelope  tends  to  distort 
the  audio  peaks.  This  drawback  was  overcome 
in  the  latter  AN/ARC-5  sets  by  using  unde- 
layed  AVC  clamped  by  a  shunt  diode  wliich 
provides  the  required  "dela\ '^  In  the  A\^C  ac- 
tion) 'Tducking"  which  the  SCR-274-N  and 
ARA  sets  were  designed  to  ctfeat  would  have 
given  spurious  navigation  tnfcaonation  by  giv- 
ing dec  I  (  ised  output  with  increased  input  lie- 
yond  a  certain  RF  input  leveli 

The  RAT,  RAV  and  ARA  k1  ensigns  were  vir- 
tually identical  with  the  SCR'274-N  (N  for 
Navy)  production  through  1942,  but  changes 
were  in  the  wdnd. 

Crystal  control  had  beconie  practicaL  Sta- 
bilitv  was  of  the  essence.  Cfmimand  sets  were 
being  used  for  fleet  commuuieations  over  much 
longer  distances  than  the  design  basis  of  short- 
range  plane-to-plane  work.  Combat  pilots 
could  not  twist  volume  control  knobs  con  tin 
ually.  Special  insbximent  landing  system  equip- 
ment was  used  with  teh  CommarTd  system* 

The  author  has  already  described  the  Naval 
Research  Laboratory  Crystal-controlled  com- 
mand set— with  AVC"circa  1943.  Official 
Naval    correspondence    reveals    the    problems 
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On  the  left  is  the  Model  I,  Serial  1  low  frequency 
Command  receiver,  circa  1936.  Note  the  slightly 
different  front  panel  control  panel,  the  phone 
jacks  and  different  placement  of  the  antenna  and 
ground  fittings.  The  dial  was  odopted  from  the 
Navy  RU  series  receiver. 


which  cried  desperately  for  improved  gear  to 
handle  the  new  demand  of  tlie  services.  The 
Annv  itself  sent  A.R.C.  President  Dr.  Lewis 
M.  Hull  to  Europe  with  General  Harold  Mc- 
Clelland to  see  what  could  be  done  to  ini]jrove 
coniniunications  in  the  Eighth  Air  Force. 

Dr.  Huirs  highly-classified  recomniendu- 
tinns:  remove  all  controls  except  vohiine  from 
the  pilots'  panel;  lockUuie  or  crystal-control 
the  Command  Set,  and  add  AVC  to  make  even 
the  volume  control  unnecessarv. 

Ritck  in  Roonton  A.R.C.  engineers  attacked 
both  problems.  Under  a  cxjntract  calling  for 
rt  reivers  to  operate  with  tlie  ZA  ILS  system^ 
with  the  assistance  of  Air  Track  Corporation 
engineers,  the  low  irtMiueney  command  re- 
ceivers were  o\erhaided.  Delaved  A\^C  of  a 
more  conventional  t\pe  was  appUed  to  the 
190-550  and  520*1,500  kc  receivers  and 
cathode  follower  outputs  were  pro\ided  to  the 
ZA  et|uipment  in  the  aircraft. 

The  product  was  the  R-20,  R»21,  R-22, 
R-23,  R-24  ruLcivers.  The  first  three,  covering 
L5-9,l  mc  retained  the  SCR^274-N  AVC, 
while  the  navigation  sets  were  nioi  e  drastically 
altered.  All  five  bands  were  given  new,  rede- 
sign ed,  temperature-compensated  front  ends, 
additional  use  of  ceramic  dielectrics,  aud  new 
external  controls.  A  type  12SF7  if  tube  was 
specified  in  order  to  provide  proper  bias  on 
the  cathode  of  the  AVC  stage  in  the  new  de- 
sign,  and  to  avoid  interaction  between  tlie 
A\^C  and  the  BFO  circuits. 

Before  R-20,  R-2 1  and  R-22  production  was 
tjut  into  high  gear  the  Navy  decided  to  pnl 
full  AVC  into  all  the  command  receivers.  The 
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Top  view  of  the  first  Q-5er.  The  set  used  only  two 
90  kc  if  circuits.  Designer  Poul  O.  Fornhom  soid 
recently  "the  use  of  three  tuned  if  coupling  units 
on  the  two  lower  frequency  bands  was  not  deemed 
proper  because  two  such  tuned  units  oppeored  to 
give  adequate  gain  end  selectivity.  We  changed 
our  minds  later/'  Tube  lineup  in  this  set  included 
6K7  RF  and  if  tubes,  6L7  mixer^  ond  6H6  detec- 
tor. Audio  and  BFO  tubes  were  experimental  Roy- 
theon  CK-45  power  pentodes  with  6,3  volt  heaters 
designed  for  A.R.C, 

moclifiid  sets  w^ere  labeled  R-25,  R-26  and 
R-27  in  the  AN/ARC-5  series. 

The  tailing  capacitor  in  tlie  ARC-5  series 
was  a  completely  new  connponent.  It  was  so 
built— out  of  brass  and  invar  (36%  nickel) 
steel,  as  to  have  a  slight  (.000015  pf/pf/de- 
gree  C, )  negative  coeflicient,  Le.^  with  normal 
wannup  heating  it  wonld  decrease  in  capaci- 
tance. (An  un -compensated  capacitor  would 
be  expected  to  increase  markedly  in  capaci- 
tance with  temperature*) 

The  warmiip  of  the  oscillator  tube  and  tlie 
oscillator  tank  coil  would  tend  to  increase  the 
circuit  capacitance.  The  negative  tuning  ca- 
pacitor behavior  would  thus  tend  to  offset  tliat 
change.  Residual  changes  were  absorbed  by 
an  additional  Kinall  (3  pf)  "padder"  with  a 
negative  coefficient  of  750  parts  per  million 
per  degree  centigrade. 

Un fortunately  tbe  R-23  and  its  sister  R-24 
(520-1,500  kc)  receiver  suflFered  from  low 
audio  output  problems.  Back  at  tlie  drawing 
boards  tlie  A.R.C.  Engineers  under  designer 
Dr,  Frederick  Drake  made  more  changes. 

Output  with  the  improved  circuit  was  in- 
creased from  120  milliwatts  for  the  standard 
input  of  10  microvolts  at  1000  cycles  modu- 
lated to  30  percent  to  better  than  400  milli- 
watte* 

This  new  model-the  R'23"A/ARG-5-was 
accepted  by  the  Navy  in  1945  despite  the 
fact  tbat  tbe  test  aircraft  at  Anacostia  Naval 


Air  Station  in  Washington  was  eq\iipped  with 
a  14  volt  electrical  system.  (The  R-23-A  was  a 
28  volt  receiver.)  Engineer  Nomian  J.  Ander- 
sivn  recalled  recently  that  a  planeload  of  Navy 
brass  found  the  set  liighly  impioved  despite 
the  half-voltage  on  the  tube  heaters. 

Shortly  after\vards  the  Navy  ordered  tlie 
R^148/ARC-5x,  a  14  volt  model  of  the  R-23-A. 

B\^  the  end  of  the  war  the  ZA  ILS  system 
had  disappeared.  The  low-frequency  command 
receiver  became  a  standard  item  on  all  mili- 
tary aircraft  for  range  nagivation  e\en  tliougb 
the  transmitters  and  receivers  for  other  bands 
were  abandoned  and  the  CW  oscillator  ]t)ined 
the  ZA  in  disuse. 

Although  the  R-23-A  was  now  standardised, 
low-frequency  navigation  was  disappearing. 
By  1960  it  was  a  relic  in  North  America  and 
obsolescent  overseas,  YJiF  Omni  had  replaced 
it.  The  R-23-A  remained  as  a  little-used 
standby  in  transport  aircraft^  a  role  it  still 
plays,  today,  in  1966,  thirty  years  after  it  \vas 
designed. 

The  final  improvement  in  the  receiver  was 
noise-limiting,  proposed  by  the  Navy  in  1946. 
The  12SR7  BFO  tube  and  tbe  BFO  trans- 
former, plus  the  ZA  output  circuits  were 
dropped.  In  their  places  were  added  a  12H6 
double  diode  and  a  noise-limiter  contiol  relay. 
The  12A6  output  tetrode  was  replaced  by  a 
tetrode-diode  tube  under  tbe  RCA  experimen- 
tal number  A-5023. 

Noise  limiting  had  first  been  aoplied  to 
connnand  receivers  in  the  1944  VHF  receiver 
design,  following  techniques  develooed  by  the 
British  in  wartime  researeb.  It  bad  been  the 
subject  of  considerable  research  in  both  pri- 
vate and  government  labs  in  this  country*  witb 
detailed  work  done  by  Maguire  Industries  un- 
der a  Navy  contl'act. 

The  R-112  and  R-1 12/ ARC-5  receivers  used 
diode-connected  tiiode  noise  limitine  circuits, 
but  the  R-23-A  Was  built  with  the  12H6  Hvin 
diode  tube.  AVC  in  the  set  was  delayed  b\^ 
using  the  diode  In  the  12SF7  if  tube  as  a 
clamp  to  prevent  AVC  voltage  from  aDoearing 
at  the  RF  and  if  grids  until  enoudi  A\'^C  volt- 
age had  been  generated  to  override  tbe  30  volt 
cathode  bias  on  the  12SF7  tube. 

The  modified  R-23-A  was  examined  at 
Wright  Field  and  at  NRL  in  1945  and  1946, 
At  the  same  time  competitive  bidding  on 
R-23-A  procurement  brought  in  the  Lewyt 
Corporation  and  Stromberg  Carlson.  The  for* 
mer  failed  to  fulfil  an  1,100  set  contract  ac- 
cording to  specifications  and  tbe  latter  finally 
dropped  command  set  production.  A*R.C. 
officials  were  stung  by  the  postwar  military 
procurement  depression  and  moved   into  tlie 
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eivilian  market.  The  Command  Sets  were 
ftiudly  deinobilizecl  and  dressed  in  gray  peace- 
time pnmt. 

Engineer  Paul  O.  Famham,  the  designer  of 
much  of  the  command  gear,  told  this  writer 
he  was  disappointed  to  see  the  command  de- 
sign changed,  the  dial  discarded,  the  plug-iii 
RF  and  if  feature  abandoned,  and  cost  made 
a  higher  consideration  than  maintenance  con- 
venience. 

But  in  many  ways  the  postwar  gear  was 
very  good.  The  ])cst  mateiials  were  no  longer 
scarce.  New  ceramics  and  modern  finishes  in- 
cluding better  insulating  vaiiiish  and  other 
top-quality  components  Were  now  aMii]aI>le, 
Locktal  tubes  such  as  the  14A7  and  the  14R7 
were  ready.  They  eliminated  the  moisture- 
holding  tube  base  of  octal  tubes  and  offered 
improvements   in  reliability. 

Early  R-11  (civilian)  receivers  returned  to 
the  twin-triode  NL  circuit,  but  VHP  gear  was 
built  with  a  double  triode  AVC-NL-detector 
designed  by  Farnham,  using  an  imbypassed 
audio  cathode  resistance*  Later  (195S)  a 
liighly  effective  squeleli  was  added  to  this  cir- 
cuit. 

The  dial-less,  ceramic-insulated  locktal-tul>e 
command  set  was  basically  designed  in  1946 
b\^  Engineer  Norman  J.  Anderson  with  only 
shjiht  changes  from  the  modified  R-23-A  to 
adapt  the  postwar  tubes. 

The  last  15  years  of  command  set  produc- 
tion was  devoted  chief! \  to  these  civihan  ver- 
sions, R-10,  R^ll,  R^ia,'  R45  and  R-19  which 
were  bought  in  large  nurrjbcrs  by  the  mihtar) 
for  use  in  the  Korean  conflict  in  1950-54-  Air- 
craft Radio  Corp*  was  rescued  from  tlie  post- 
war aircraft  equipment  depression  by  the  de- 
mand of  the  Aimy  and  Navy  for  lightweight 
radio  gear  to  be  used  in  helicopters  and  spot- 
ting planes  Hke  the  L-17  Navion,  the  L-I9, 
and  aircraft  as  large  as  light  twins  and  jet 
trainers  such  as  the  T-37. 

Much  of  the  business  went  into  Cessna-built 
light  planes,  an  association  that  culminated  in 
1957  in  the  purchase  of  A.R.C,  by  the  Cessna 
Corporation.  The  transaction  came  at  the  time 
that  crystal  control  was  becoming  mandatory 
in  civil  flying  and  transistors  were  revolution- 
izing electronic  design. 

Most  of  the  old  hands  at  A.R.C.  have  now 
left  Boonton,  President  Lewis  Hull,  Field  En- 
gineer Al  Parkes,  Paul  Famham,  Norman  An- 
derson, John  Johanson,  and  the  father  of  the 
command  sets.  Dr.  Fred  Dnike  were  all  re- 
tired from  A.R.C.  by  1961  when  the  last  Com- 
mand receiver  left  the  white  clapboard  plant 
Kn  Boon  ton,  NJ.  The  Command  Sets,  and  an 

era,  had  ended- 
I  ,  .  ,  White 
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VAmABU 
fREQUENCY 
ANTENNA  SYSTEM 

Thh  mxctif^tYm  oncf  mmaxtng  syBfmm 

pomBmrn^eM  fhm  untqum  prof»0rf)f  of 

on  mvmn  pmrformanem  ovor  all  trm' 

qumnttmB  b«fwe«n    f.4-30   Mc/m. 

Evtrv  JOYSTICK  System  is  supplied  complete 
wltti  fe«d6r  oni!  on  ontenno  matching  unit^ — 
lelectcd  by  you  to  suit  your  persosol  set-up. 
it  is  reody  tn  go  on  tht  oir  ond  gives  an  un- 
precedented 'lifi'  to  signal  strengths  especiatly 
for    'difl'    and    'cove'    dwellers— EVEN     FROM 
UNDERGROUND!    Naturally    the    advantages    ot 
using   the   'JOYSTICK'   'up-ln-the-clear'   are  even 
greoterl 

4,000    licensed    stations    and    SWLS    all    over    the 
world  have  already  found  thot  this  is  the  first  majoi 
break-through  for  20  years  in  the  field  of  oerials 
The  performonce  for  such  a   compact   unit  is  stag 
gering.   Even  the  skeptics  hove  been  convinced  one 
they   hove    understood    the    basic   principfei  and   hav 
followed    the    simpre    ioad    and    dip'    procedure    giver 
i»  the  instruct! oni. 

NEW  JOYSTICK   RANGE 

Ttiert  is  now  a  whole  new  range  of  Joystick  Systems — made 
to  ma^ch  your  QTH,  your  rig  and  your  pocket  I  The  SYSTEMS 
cover  TX/RX,  5WL«  indoor  and  outdoors,  mobile  and  even  a 
new  JOYMAST!  Made  only  in  the  finest  materials  the  SYS' 
TEMS  are  f^liobEe  and  permanent! 


ZL4GA 

WORKS  G5WP 
ON  80  METRES 

JNDOORS— ZL4GA't  JOYSTICK  got  him  569  on  3.5  Met  from 
G5WP  on  21st  Februiry^  1965  at  0850  GMT.  Afan  hod  worked 
VE7BIY  on  3.5  mcs  lit  559  ond  also  logged  59  countries  on 
14  m/cs  by  that  date,  including  LUTHaS  and  9M4LP.  Ttsti- 
montats  cwttinae  to  pour  in — read  WJOB's  fantastic  results! 
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100%  Money  Dock  Guoran 
teo  if  you're  not  completely 
satisfied! 


READ  ALL  ABOUT  ITt 

Thrs    ticket   wilJ    bring  you    ttii    new   brochunt   by    return   •# 
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The  Stoner  RT-1 
RTTY  Converter 


ized,  it  is  quite  small  and  Iig]it-weiglu.  For 
more  information,  write  to  Signer  Electronics^ 
AUa  Lonia,  California.  .  .  .  \VA6BSO 

The  new  Stoner  RT-1  radiLitelelype  con- 
verter provides  a  simple  and  economical  way 
of  getting  on  tlic  local  RTFY  net.  If  you  have 
a  receiver  and  a  printer,  tlie  RT-1  is  the  only 
aeeessury  necessary  to  copy  liani  RTTY  qso's^ 
press  stations  and  other  60  WPM  radiotele- 
type  tiansmissions.  This  is  particularly  advan- 
tageous because  willi  many  converters,  both 
commercial  and  homebrew,  a  separate  bias 
supply  is  required  to  furnisli  60  mils  of  printer 
magnet  current;  with  the  RT-1  the  necessary 
supply  is  built  in. 

This  converter  is  ver\  simple  to  use  and  if 
you  already  have  the  receiver  and  printer,  it 
only  takes  aliout  five  minutes  to  hook  up  and 
start  copying  RTTY  signals.  All  you  have  to  do 
is  connect  the  converter  l>et\  n  the  500  olim 
output  of  the  receiver  and  the  printer.  In  the 
event  your  receiver  does  Tint  have  a  SOOjyohin 
output,  a  matching  transfnrmer  should,  be  in- 
serted in  the  Hue,  After  the  RT-1  is  properly 
connected,  there  is  one  adjustmentjthat  has  to 
be  made;  this  is  the  adjustment  im  exactly  60 
ma  of  printer  magnet  current.  IJnis  is  quickly 
and  easily  done  wnth  a  cuntrol  iiiounted  on  the 
rear  of  the  converter.  This  untt  is  completely 
transistorized  and  has  a  built  In  meter  so  an 
accessory  tuning  indicator  sucl  as  an  oscillo- 
scope is  not  required  For  prop^^  tiniing. 

The  operation  of  this  converter  is  very 
sbaight- forward;  the  audio  signal  from  llie  re- 
ceiver is  fed  into  an  impedance  patching  trans- 
former which  steps  the  500  olim  line  up  to 
lOK  to  feed  tlie  bansistor  circuitrv.  The  first 
transistor  in  the  circuit  limits  and  amplifies 
the  audio  signal.  The  amplified  tone  is  taken 
from  the  collector  and  fed  to  two  toroidal  fil- 
ters, one  tuned  to  2125  Hz  (space),  the  other 


to  2975  Hz  (mark).  The  tuned  circuits  are 
link  coupled  to  the  mark  and  space  detectors. 
The  output  of  diese  transistorized  detectors 
consists  of  a  square  wave  which  varies  in  step 
\vith  the  keyed'  RTTY  signal.  A  meter  is  in- 
serted into  the  circuit  so  that  it  sums  tlie  de- 
tector collector  currents.  When  an  RTTY 
signal  is  properly  tuned  in,  the  two  currents 
are  apprfiximately  ecinal  and  the  meter  reads 
a  steady  upward  deflection. 

The  sriuare  wave  outputs  from  tlie  class  B 
transistor  detectors  are  used  to  key  a  two 
transistor  squaring  stage.  The  output  from  this 
squaring  circuit  is  a  nearly  perfect  square 
wave  replica  of  the  original  RTTY  keying 
signal,  This  square  wave  is  the  correct  shape 
to  drive  the  printer  magnet,  but  has  insuf- 
ficient Lurrent  to  actuate  the  armature;  there- 
fore it  must  be  run  through  a  d-c  amphfier. 
The  necessary  amplication  is  accomplished  in 
a  switch  driver  and  the  amplified  output  used 
to  initiate  operation  of  the  printer  magnet 
switching  transistor,  Nonnally  this  stage  is 
conducting  continuously  and  tiie  RTTY  pulses 
interrupt  the  current  flow  to  initiate  printing. 
A  transistor  current  regulator  is  C(mnected  in 
series  with  the  switching  transistor  and  is  set 
for  60  ma  through  the  printer  magnet  coil. 

Although  the  Stoncj"  RT-1  converter  was 
designed  specifically  for  850  Hz  frequency 
shift  keying,  sliifts  of  other  than  850  Hz  may 
be  copied  by  setting  it  for  single  channel  op- 
eration* Simply  tune  the  receiver  to  where  the 
printer  magnet  chatters  the  loudest  (with  the 
printer  drive  motor  off)*  If  the  copy  is  still 
garbled  J  change  the  ''normal-reverse"  switch 
and  retime  the  receiver.  If  the  copy  is  still 
garbled,  chances  are  the  RTTY'  keying  infor- 
mation is  being  transmitted  at  other  than  60 
words  per  minute^  the  standard  for  amateur 
opera  tioUp 

If  you  are  contemplating  RTTY  operation, 
for  $9U.50  the  RT-1  appears  to  provide  a 
simple  and  economical  approach  to  the  con- 
verter problan.  It  eliminates  the  bulky  printer 
magnet   ctirrent  supply  and  being  transistor- 
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It's  only  natural  that  everyone  wants  the  finest  .  ,  .  and  we  feel  so  certain  that  the  2-K 
is  "OF  THE  FINEST"  that  we  gladly  urge  you  to  study  all  of  the  linears  and  we  say,  "If 
you  can  find  a  better  linear,  buy  it."  When  you  decide  on  the  2-K,  you  can  choose  with 
confidence  —  confidence  in  the  company  that  designed  and  produced  it.  Confidence 
that  ten  years  from  now  the  2-K  will  still  be  considered  the  classic  iri  Its  field. 

Pi-L  output  circuit  •  Cathode-Pi  input  •  Double  rugged  band  change  switch  •  Step-start  relay  system  •  Ultra  heavy 
duty  power  supply  with  resonant  input  filler  choke  and  5000  volt  oil-filter  condenser  •  Two  superbly  linear  3-400 
Z  zero  bias  trioJes  •  High  efficiency  silver  plated  tank  coil  •  All  aluminum  cabinet , , .  only  29Vi*  ht£^. 


TED  HENRY   {W6UOU} 


BOB  HENRY   (WOARA) 


WALT  HENRY  (W6NRVJ 


6%  FINANCE  CHARGE  •  10%  DOWN  OR  TRADE-IN  DOWN  •  NO  FINANCE  CHARGE  IF 
PAID  IN  90  DAYS  •  GOOD  RECONDITIONED  APPARATUS  •  Nearly  all  makes  &  models. 
15  day  trial.  90  day  Warranty.  90  day  trade  back  on  NEW  apparatus.  Write  for  bulletin. 

CALL  DIRECT  ...   USE  AREA  CODE 

Butler  1,  Missouri  816  679-3127 

11240  W.  Olympic,  Los  Angeles,  Calif.  213  477-6701 
931  N.  Euclid,  Anaheim,  Calif.  714  772-9200 

431  E.  Green  St.,  Pasadena,  Calif.        213  684-0861 
6116N.27th  Ave..  Phoenix.  Ariz.      602  AM  4-3895 
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Team  up  an  old  Standard  Coil  TV  tuner 
with  that  old  RDZ  for  a  useful  shack  receiver. 


Robert  Ream  K3HIL 
200  Wynwood  Road 
York,  Pa.  17402 


Five  Band  VHF  Receiver  from  an  RDZ 


The  conversion  of  this  receiver  to  a  5  band 
VHF  receiver  is  a  worthwhile  project.  Al- 
though this  rig  would  never  be  used  for  a 
portable  or  mobile  operation,  (weight  150 
pounds),  it  is  a  fine  addition  to  any  ham 
shack-  While  tlie  first  part  of  this  procedure 
might  seem  harsh,  it  is  necessary  so  that  the 
receiver  may  be  utilized  for  more  than  one 
band.  First,  remove  the  front  panel  covering 
the  dial  and  crystal  compartment.  Also  re- 
lease handle  latches  and  pull  out  chassis  from 
the  cabinet. 

Looking  in  from  the  front,  on  the  left  you 
will  see  the  automatic  tuning  unit  and  the 
preselector  converter  unit.  All  of  this  must  go, 
as  it  won't  be  used  except  the  first  IF  trans- 
former which  is  on  the  right  rear  comer  of 
the  converter  unit* 

These  units  come  out  in  two  seperate 
pieces,  the  automatic  timing  unit  is  removed 
through  the  front  and  the  converter  unit  is 
removed  from  the  bottom,  This  is  done  by 
removing  the  braces  and  metal  work  directly 
under  this  unit.  This  can  then  be  stripped  of 
all  parts  or  a  similar  chassis  can  be  installed 
for  the  next  phase.  You  will  notice  3  wires 
coming  in  from  the  power  supply.  They  are 
AVC,  B-hj  and  filament. 

Cut  these  wires  off  at  the  chassis  as  longer 
wires  will  be  used  later.  Also,  if  a  new  chassis 
is  used,  be  sure  lo  save  the  first  IF  mounted 
on  the  converter  unit- 

The  lieavy  cable  that  was  fastened  to  the 
terminal  strip  of  the  automatic  tuning  unit  can 
be  cut  ofi"  or  removed  at  the  inside  rear  of  the 
cabinet,  as  the  antenna  coax  wire  is  inside 
this  cable.  You  might  want  to  split  open  the 
cable  and  save  this  as  it  will  be  easier  than 
running  a  new  coax  from  the  rear  panel* 

Now,  remo\^e  the  cover  from  the  power 
supply  and  lift  B—  and  run  a  wire  from  this 
point  up  to  the  front  panel  and  install  a  toggle 
switch  directly  under  the  meter  adjustment 
pot. 

Next  step  is  to  find  a  Standard  Coil  tuner 
from  a  junked  TV  set.  Most  of  these  sets 
were  manufactured  between  1950  and  1960* 


The  make  or  model  doesn't  matter  as  long  as 
il  has  a  Standard  Coil  tuner.  Take  the  tuner 
apart  by  removing  the  tmret  and  examine  all 
parts  especially  for  burned  resistors,  broken 
tube  sockets,  etc.  .  .  Clean  the  contacts,  and 
with  the  turret  recoved,  find  the  IF  output 
coil  and  remove  this  from  the  circuit*  This  coil 
went  from  the  oscillator  plate  to  the  IF's  of 
the  set. 

Now,  install  a  470  ohm  %  watt  resistor  from 
the  plate  to  an  18  inch  length  of  the  72  olim 
coax,  ground  the  shield  and  run  through  a 
hole  in  the  back  of  the  tuner,  leaving  room 
for  the  turret  to  turn.  Install  longer  wires  on 
the  tuner,  B+,  AVC,  and  filament,  and  in- 
stall the  turret. 

Now,  temporarily  connect  filament  leads  to 
the  receiver  power  and  using  a  grid  dipper, 
check  out  channel  2  coils,  and  see  how  far 
down  you  will  have  to  move  for  6  meters.  By 
padding  with  small  capacitors  or  by  adding 
a  couple  of  turns  of  the  same  diameter  wire, 
you  can  put  it  right  on  the  button.  This  pro- 
cedure is  used  on  all  bands  27,  28,  50,  144, 
and   220   MHz. 

The  fine  tune  control  is  used  to  tune  the 
band.  In  the  10  meter  position  the  fine  tuner 
will  cover  the  band,  on  6  meter  the  first  meg- 
ahertz. 

If  inure  range  is  needed,  wind  another  set 
of  coils  and  insert  in  next  position  of  turret 
On  2  meters,  it  will  tune  about  2  megahertE 
and  so  forth.  Most  of  these  tuners  use  a  6BG5 
or  6BQ7  tube  as  the  rf  amplifier,  and  either 
6J6  or  6 US  mixer  and  oscillator  tubes.  The 
coax  from  the  tuner  now  goes  to  the  first  IF 
coil  that  was  previously  mentioned  to  save. 
The  tuner  is  now  mounted  on  the  receiver 
chassis  and  a  hole  is  drilled  in  the  front  cover 
for  the  shaft  to  protrude. 

As  these  tuners  are  300  ohm  input  a  match- 
ing transformer  from  72  ohm  to  300  ohm  was 
used  as  72  ohm  coax  is  used  at  this  station  to 
the  antenna. 

Some  of  these  timers  require  2  B-|-,  voltage, 
which  can  be  picked  up  in  the  RDZ  power 
supply. 
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BY  POPULAR  DEMAND— CLASSIC  SUBSCRIPTIONS  ADS  FROM  73: 

IMMEDIATE  OPENING 

We  have  an  immediate  opening  on  the  staff  of  73  Magazine  for  Scribers.  Our  present 
limited  office  space  and  facilities  limit  us  to  a  maximum  increase  over  our  present  staff  of 
about  I0,000»  The  [ob  application  and  processing  fee  is  only  $7*00.  Your  duties  as  an  Offi- 
cial Scriber  of  73  will  be  to  read  each  of  the  next  twenty-four  issues  carefully  and  theOj 
armed  with  this  informationi  loudly  defend  all  attacks  of  73  Magazine  which  may  be  made 
a^  local  club  meetings  or  over  the  air.  You  will  also  be  expected  to  spend  the  greater  por- 
tion of  your  spare  time  inducing  friends  and  chance  acquaintances  into  becoming  co-work- 
ers- Remuneration  for  this  position  will  depend  upon  the  enthusiasm  you  put  into  the  job. 
Those  of  you  who  are  by  nature  cautious  may  become  a  Sub-Scriber  for  one  year  (twelve 
issues  for  only  $4.00,  Please  fill  In  the  application  below. 
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□  $4.00  one  year 

□  $7.00  two  years 
Q  $10  three  years 


□  $50  UFE 

□  Renewal   (I  think) 
n    New  subscription 

(I  think) 
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II 
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Q  $4.00  one  year 

□  $7,00  two  years 

□  $10.00   fhree   years 


state 
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D  $50  LIFE 
□   Renewal   [I  think) 
n   New  sLrbscrrption 
(I  think) 
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Peterborough,  New  Hampshire  03458 


By  peaking  the  trimmers  on  top  of  the 
tuner  on  a  weak  signal,  also  adjusting  the 
turret  coils  inductance,  sensitivity  will  be  in- 
creased considerably- 

The  IF  frequency  of  this  receiver  is  15.1 
MHz^  so  the  oscillator  coil  has  to  time  the  IF 
above  the  frefuency,  such  as  65,1  MHz  for 
6  meters,  A  3  x  5  inch  speaker  was  mounted 
on  the  opening  in  the  front  panel,  and  wires 
run  to  the  terminal  board  on  the  right  hand 
side  of  the  receiver.  Channel  2  coils  were  used 
for  6  meters,  channel  7  coils  used  for  2 
meters,  and  channel  13  coils  for  220  MHz. 

Rewire  any  of  the  other  coils  for  the  lover 
bands.  You  might  want  to  wind  a  set  of  coils 
for  136  MHz,  and  listen  to  our  satellites.  With 
a  grid  dipper  and  a  few  parts^  you  will  have 
a  reliable  receiver  that  won*t  take  a  back  seat 
to  any  converter. 

Connect  all  vnres  and  with  appropriate  dial 
and  knobs,  you    are  in  business      .  •  .  K3HIL 
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HOW   MANY 

HANDY   DANDYS 

DO   YOU   NEED? 

Hartdy  Dondy%  are  sturdy,  pla$^ 
tic  Cdps  that  tnop  Into  Vb"  peg- 
board  and  fftcurely  hold  quar- 
ter-twist gla^s  jars  such  as 
thote  used  for  baby  food.  If 
Y^u  aT0  up  to  your  neck  in 
%i:iy^d  baby  food  jar*  (or  you 
know     sofTieone     v^ho     is),     put  *" 

thos*  |ars  to  work.  With  Handy 
Dandys  you  con  malce  your 
v/orksbcjp  neaf  and  cTean.  Perfect  for 
storing  nuts,  boiti,  cotter  pins,  wasb- 
er$,  screws,  futfti,  small  too  It  ond 
other  importont  items  needed  around 
the  bouse  and  shop.  Handy  Dandys  posi- 
tively keeps  contents  dustproof,  lust  what 
you've  been  looking  for«  Put  a  pegbotird  on 
the  back  of  a  door  for  moTnci  wtth  Handy  Dandys 
for  buttons^  ,pins,  rubber  bands,  clips,  stamps,  «f€.  Hove  the 
rhings  you  need  at  your  fingertips — inexpen$jvely — with  Handy 
Dandys* 

SampT«  order  12  for  $1.00;  5  ifoz«n  f»r  $2.30:  ^  dozftn  for  S4.00; 
50O  for  $23.00*  Shipped  USA  postage  prepaid.  Inelude  payment  with 
order — no  D.O.Dt't.  Order  «iiauQlit  you'll  w^t  inort  when  you  start 
osing   Kandy  Dandys.   Available  from  manufacturer  only^ 

WICKLIFFE  INDUSTRIES,  INC.  »„«?  oho  u^ 
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Gus:  Part  12 

Gus  Browning  W4BPD 

In  the  last  episode  my  first  DXpedition  had 
come  to  an  end.  I  think  I  had  learned  a  lot  on 
that  trip.  I  found  that  I  did  not  nvind  traveling 
and  really  wanted  more  of  it,  in  fact  lots 
more  of  it-  I  had  finally  got  to  the  point  where 
I  did  not  mind  in  the  least  getting  tangled 
up  with  the  customs  in  tlie  different  countries. 
I  had  found  that  I  could  eat  anything  that 
anyone  else  could  witli  no  bad  effects.  I 
found  that  I  was  not  effected  with  sea  sick- 
ness at  all  Many  more  things  were  learned 
toOj  such  as  study  the  circuit  in  your  rig  so 
that  you  can  tioubleshoot  anything  that  went 
wrong,  take  a  few  spare  parts  and  of  course 
spare  tubes.  Travel  light,  take  yoiur  equip- 
ment along  with  you  as  excess  baggage  and 
don*t  under  any  circumstances  ever  let  it 
get  into  the  big  custom  houses  in  any  country 
because  these  fellows  at  these  places  can't  be 
made  to  rush  and  they  have  the  big  custom 
regulation  books  to  refer  to  and  they  will 
read  all  the  very  fine  print  when  you  try  to 
take  your  equipment  out  of  their  customs 
deparhnent.  If  you  cannot  afford  to  pay  the 
excess  baggage  charges  on  your  equipment 
you  had  better  stay  at  home^  since  it  does 
no  one  any  good  for  you  to  be  in  some  rare 
country  and  not  have  your  equipment  along 
with  you  to  use.  I  had  learned  aU  of  this  and 
a  few  hundred  more  similar  things,  and  I 
sure  did  hope  that  some  day  I  would  get 
to  benefit  from  what  I  learned  along  the  way. 
When  I  aiTjved  back  home  I  immediately 


returned  the  equipment  that  had  been  loaned 
to  me  by  a  fine  radio  equipment  manufacturer. 
The  equipment  had  held  up  very  nicely  with 
the  exception  of  some  filter  condensers  blow- 
ing up  on  account  of  extremely  high  line 
voltages  in  a  few  places  and  I  did  have  to 
use  a  number  of  the  spare  tubes.  On  this 
first  trip  I  had  used  only  half-wave  dipoles,, 
horizontal  ones  at  that,  and  was  hoping  some- 
one would  come  out  with  a  good  vertical 
groimd  plane,  one  that  could  be  made  up 
into  very  small  sections  and  carried  in  a 
small  canvas  bag-  I  found  out  that  Hy-Gain 
and  their  Model  14AVS  were  the  answer  to 
my  problem,  this  model  has  now  been  changed 
to  their  Model  14-AVQ  which  is  eiven  better 
then  their  older  14-AVS  and  this  is  the  one 
I  have  been  using  ever  since.  It's  very  FB 
from  10  thru  40. 

Maybe  their  new  model  that  goes  thru  80 
meters  would  be  even  better  for  a  DXpedition 
and  save  a  fellow  from  a  lot  of  hard  work 
when  trying  to  get  up  an  SO  meter  antenna- 
Possibly  they  might  even  make  up  a  sort  of 
DXpedition  special  with  the  sections  cut  up 
in  shorter  pieces  so  it  could  be  carried  in  a 
small  canvas  bag  like  the  Model  14-AVQ  I 
used  on  my  last  DXpedition.  I  admit  a  three- 
element  beam  would  be  better,  but  for  a  one 
man  DXpedition  I  can  just  picture  the  diffi- 
culties 1  would  face  in  trying  to  get  something 
like  this  up  and  down  in  one  piece.  You 
cannot  see  the  difficulties  you  face  when  you 
have  about  4  to  10  people  tr>irig  to  help 
you  put  up  an  antenna  when  they  cannot 
understand  a  word  of  English.  Then  there 
is  the  problem  of  *'how  vrfll  you  turn  it" 
when  its  mounted  up  in  the  top  of  an  80  foot 
coconut  tree  and  anchored  down  on  "W"  land 
when  the  Europeans  or  Australians  or  Soutli 
Africans  are  coming  thi'u.  Of  course  a  good 
rotator  would  solve  that  problem*  Then  there 
is  that  other  problem  of  paying  all  that  extra 
excess  baggage  if  you  take  the  three-element 
beam  and  rotor,  sometimes  there  is  also  the 
problem  of  length  in  some  planes  and  also 
in  every  car  that  you  might  have  to  use  in 
moving  around  in,  in  some  countries.  Another 
thing  to  consider  when  using  a  beam.  It's 
tuiTied  on,  left's  say^  W  land  and  maybe  at 
that  time  is  also  the  best  time  for  the  VK 
boys,  and  you  have  the  beam  on  W  and  you 
never  know  that  this  is  the  best  time  also 
for  the  VK  fellows.  In  my  opinion  the  only 
fair  answer  to  the  antenna  problem  is  to  use 
a  vertical  and  give  everyone  a  fair  chance 
to  work  you,  admitting  that  a  beam  would 
give  your  signals  maybe  one  or  two  more  S 
points.  You  are  rare  DX,  so  let  the  fellows 
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SERVICE 

TESTED 

EQUIPMENT 


FREIGHT    FREE   WITH 

CASH    REMITTANCE 

IN   CONTINENTAL   U-  S. 


TRANSCEIVERS 


Collins    KWM-1     (10-15-20) 
Collins  KWM-1    AC  pwr.  Sup- 
Collins   KWM'I    DC    sup, 

with   rock 
National   NCX-a   (20-40-80) 
Gonset-    0-76    (all    bond) 
Gonset  G-76   DC    pwr,   sup. 
Swan    SW-120    20    mtr. 
Swon  SW-140   40   mtr 
Swon    SW-175   75    mtr* 


Was 

$375,00 
75.00 

119.00 
269.00 
169.00 
89.00 
1 59.00 
159.00 
159,00 


VHF 


Cl^g    99'er   6    mtr   xcvr 
Clegg    22'er    2    mtr    xcvr 
Gonset    Sidewinder    2    mtr 
Gonset   Comm.    Ill    6   mtr 
Gonset  Comm.   IV  220  Mc. 
Gonset    Comm.    IV    6    mtr 
Lafay€'tte    HE-45B    w/vfo 
Poly-com  PC-6  6  mtr  xcvr 

TRANSMITTERS 


Wos 

$119.00 
229.00 
349.00 
169.00 
409.00 
279.00 
119.00 
269.00 


(new) 
kit    (new) 


Ameco    TX-86 
Ameco    TX-S6 
Collins   32V^1 
Collins  32V-2 
Collins  32V-3 
Elmac    AF-68 
Gonset    G5B-iOO 
Hammorlund    HXL-1 
Hammarlund  HX-50 

RECEIVERS 

Collins    75A  4    (late) 

Collins  R-390A 

Collins   75A-1 

Collins    R-388 

Drake   2 A 

Drake  2B 

Hallicrafters    SXIO)     Mklll 

Ha  I  lie  rafters  SX-lll 

Hommarlund   HQ-170C 

Hammerlund    HQ-1  80C 

Heath   HR-20 

National    NC-109 

National   NC-125 


Wqs 

$149.9S 
a9,9S 
139.00 
159.00 
219.00 
119.00 
229.00 
129.00 
299.00 


Wos 

$419.00 
795.00 
179,00 
525.00 
179.00 
229.00 
229.00 
179.00 
259.00 
339.00 
159.00 
129.00 
99.00 


Now 

$319.00 
65.00 

95.00 
249.00 
129.00 

59.00 
139.00 
139.00 
139.00 


Now 

$  95.00 
199.00 
299,00 
129.00 
299.00 
199.00 
89.00 
179.00 


Now 

£  79.00 
49.00 
119.00 
129.00 
149.00 
95.00 
179.00 
249.00 
229.00 


Now 

5389,00 
695.00 
159.00 
459.00 
1  59.00 
199.00 
179.00 
149.00 
199.00 
269.00 
109.00 
95.00 
79.00 


MISSION  HAM 
SUPPLIES 

3316    Main   Street 

Riverside  3,  California  92501 

Phone   683-0523   (area  code  714) 


TELETYPE  CONVERTER! 

GOING  LIKE 

HOT  CAKES! 


CHECK     THESE     FEATURES: 
^    ALL    TRANSISTORIZED,    SELF    POWERED. 
^    13    SEMICONDUCTOR    CIRCUIT. 

*  MILITARY   GRADE    EPOXY   CIRCUIT    BOARD. 
-k    RUGGED  CONSTRUCTION. 

*  REVOLUTIONARY  TUNING  INDICATOR,  AS  ACCU- 

RATE  AS    A    SCOPE. 

it    SINGLE  CHANNEL  AND  NARROW  SHIFT  COPY. 

it   ANTI-FADE   AND    DECISION    CIRCUITRY, 

A   SELECTIVE    FILTERS    TO    MINIMIZE    GARBLE    DUE 
TO   INTERFERENCE, 

*  TWO     CASCADE     LIMITERS     EMPLOYING     DIODES 

AND   TRANSISTORS. 

RT-WIRED  AND  TESTED   $99-50 
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ORoe/t 

TOO  AY 


MISSION    HAM   SUPPLIES 

3316  Main  Street,  Riverside,  Calif.  92501 

n  SHIP   0N£    "STONER**    RT-1    CONVERTER: 

G  QUOTE  trade  allowance  and  tefms. 

□  Please   send   latest   HAM   flyer. 

□  Put  m€  on  your  f?iailing  list. 

(Cash  orders  stiipped   FREE  in  continental   U.   S, 


) 


NAME 


Address 


Cpi^ase  print) 


Calf 


City 


1    ,.    .       0 1  a  1 0         .    1    I    .  *    I 

(Calif,  orders  add  4%  tax) 


Zip 


.    4 


JUNE   1966 
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dig  a  little  for  you,  it  sort  of  makes  tlie  chase 
more  interesting  if  yon  are  a  little  hard  to 
work.  With  a  vertical  no  one  can  say  that 
you  have  any  favorite  directions,  its  up  to 
Ole  Man  Skip,  and  out  of  your  hands.  With 
two  fellows  a  beam  would  be  OK,  if  it  can 
be  turned  with  ease  and  doesn't  happen  to 
stay  pointed  at  your  favorite  part  of  the  world. 
For  me  it's  a  VERTICAL  EVERYTLME. 

Well  here  I  was  back  liome  from  my  first 
DXpedition  and  everyone  asking  me  "when 
the  next  one,  Gus?*'  My  answer  was  always, 
I  have  the  time  but  1  don't  have  the  money* 
This  usually  stopped  most  of  them.  But  there 
was  a  few  who  said  raising  mone>'  was  no 
problem  at  all,  most  of  these  never  did  go 
any  further.  Buck  W4T0  was  interested  in 
another  DXpedition  since  he  bad  handled 
the  QSL  cards  for  the  first  trip.  I  visited  him 
over  in  Atlanta  a  few  times,  and  after  seeing 
what  a  busy  fellow  Buck  was  with  all  of 
his  irons  in  the  fire  I  came  to  the  conclusion 
that  Buck  just  could  not  spare  the  necessary 
time  to  get  things  underway  again.  About  this 
time  I  received  a  telephone  call  from  Ack 
W4ECI  saying  he  was  interested  in  taking 
up  the  chores  involved  in  a  DXpedition  of 
major  proportions.  We  spent  many  many 
hours  with  each  other  with  quite  a  number 
of  trips  to  Birmingham  thrown  in.  This  trip 
we  wanted  to  be  the  real  thing,  we  did  not 
want  any  stumbling  blocks  in  our  way  and 
we  win  lied  tliis  to  be  a  smooth  operation  all 
the  way.  I  had  met  any  number  of  fellows 
who  were  interested  in  helping  on  a  new 
DXpedition  in  manv  different  ways.  A  number 
of  fellows  fiimished  me  with  some  AM  phone 
rigs  and  others  furnished  nie  with  small  power 
plants  to  sort  of  open  the  doors  to  the  islands 
in  the  Indian  Ocean  area.  Others  furnisIiLd 
items  that  were  badly  needed  by  the  fellows 
up  in  the  Himalaya  kingdoms,  there  were 
many  people  to  write  letters  to  so  they  would 
be  ready  for  me  when  I  arrived  in  their  part 
of  the  world,  I  suppose  all  together  25  or 
more  fellows  helped  me  in  many  difierent 
ways  and  it  was  a  very  fine  feeling  to  know 
that  so  many  of  the  fello^vs  were  behind  me 
on  thai  trip.  I  don't  think  there  will  ever  be 
such  a  trip  that  began  wth  the  boys  sticking 
with  me  arid  Ack  as  good  as  that  one.  Every- 
thing went  so  smoothly  all  during  the  trip, 
thanks  to  all  the  planning  by  everyone.  Even 
after  the  trip  had  been  finished  I  never  have 
heard  any  real  complaints  from  anyone  for 
being  apparently  deliberately  not  worked  like 
sometimes  they  seem  to  be  on  some  DXpedi- 
tions*  My  motto  was  work  everyone  heard, 
regardless  of  who  thev  were  or  where   thev 


were  located.  This  is  even  now  still  my  molto 
and  it  will  never  change.  I  have  been  on  the 
DX  from  both  ends  fur  quite  a  number  of 
years  now  and  I  know  how  the  boys  back 
here  are  sweating  it  out  and  how  easy  it  is 
for  them  to  misunderstand  inshructions  given 
over  the  air  with  the  QRM  like  it  is  most 

of  the  time. 

I  was  advised  by  many  fellows  to  put  off 
any  further  plans  for  any  DXpeditions  until 
the  Sun  spot  situation  improved,  possibly  they 
were  right.  But  my  viev\T)oint  was  why  wait 
until  later  on  when  all  the  boys  were  so  eager 
for  the  DXpedition  to  take  place  now.  My 
policy  has  always  been  to  strike  when  the 
iron  was  hot,  ^id  right  then  it  was  about  as 
hot  as  it  would  ever  be.  I  looked  back  in 
my  log  books  at  the  last  sunspot  miniraum 
and  by  looking  at  the  log  I  would  never 
have  known  there  was  a  minimum  if  I  was 
trying  to  find  it  by  looking  at  my  logs.  Con- 
sidering the  numl)er  of  QSO's  I  had  during 
the  trip  I  don  t  think  there  would  have  been 
many  more  if  the  siui  spots  were  at  their 
peak.  Of  course  they  certainly  did  affect  the 
15  and  10  meter  contacts  and  20  was  open 
for  shorter  periods  of  time.  But  you  know  a 
fellow  has  to  sleep  sometimes  and  with  the 
bands  closing  somewhat  earlier  than  they 
would  have  been  with  a  good  sunspot  count 
I  did  at  least  get  a  chance  to  sleep  sometime. 
But  both  Ack  and  I  thought  it  was  worth  a 
try  and  we  continued  our  plans  regardless  of 
the  mood  of  the  sun. 

When  Ack  and  I  sent  out  some  copies  of 
our  plans  as  to  where  we  were  planning  on 
operating  from  I  heard  many  remarks  over 
ibe  air  from  some  of  the  boys  such  as:  *'Gus 
and  Ack  are  dreaming/'  "this  DXpec^tion  will 
end  in  less  than  3  months,"  'who  do  they 
think  they  are  foohng/'  "this  is  a  big  ioke," 
etc.,  etc.  Well  I  think  Ack  and  I  fooled  these 
fellows.  Do  you  think  I  made  a  list  of  some 
of  the  stations  making  these  remarks  that  I 
heard  over  the  air?  I  certainly  did  not,  but 
it  would  have  made  up  a  dandy  little  black 
list  I  guess.  I  am  certain  I  left  home  on  the 
trip  1  did  not  think  it  would  ever  be  completed 
100%  as  it  was  planned  from  the  beginning. 
We  were  both  verv*  much  surprised  that  it 
was  concluded  as  well  as  it  was.  I  did  operate 
from  many  places  I  thought  I  would  never 
operate  from  and  I  will  admit  I  missed  a  few 
I  thought  I  would  get  to.  Things  don't  ever 
work  out  exactly  like  they  were  planned,  at 
least  not  with  me.  When  you  leave  the  U.S. A. 
your  plans  have  to  be  changed  all  the  time. 
That  is  the  way  things  are  in  the  world  and 
T  suppose  that's  the  way  they  will  always  be. 
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Hut  if^  does  inuke  tilings  a  little  bit  more 
inlerwting  I  suppose.  A  suiprise  here  and 
there  makes  life  interestiBg  I  guess* 

Wouldn't  it  be  great  to  go  on  a  DXpedition 
some  day  with  no  plans  whatsoever  as  to 
where  you  are  going?  Maybe  one  of  these  days 
there  will  be  some  Sugar- Daddy  who  will 
hand  me  an  airline  credit  card,  and  a  few 
handfuls  of  American  Express  money  orders 
with  instructions  to  just  go  where  you  want 
to  go  and  operate  as  long  as  there  Is  pile 
lips,  and  then  go  to  some  other  spot  and  do 
the  same  and  to  just  keep  going  as  long  as 
you  like.  Boy  that  would  be  tlie  DXpeditioners 
Dream,  wouldn't  it? 

Everything  was  going  along  fine  with   the 
plans  and  there  was  lots  to  do  before  T  left 
the  USA,  Two  full  days  were  spent  in  Wash- 
ington,  D.C.,  getting  visas   for  the  countries 
I  wanted  to  go  to.  Then  there  were  all  the 
healtli  shots.  Some  of  the  vaccine  could  not 
be  obtained  here  in  Orangeburg,    S,C.,   and 
had  to  be  ordered  from  a  larger  city*  I  have 
forgotten  the  exact  number  of  shots  I  had  to 
take>  but  I  felt   like  a  porcupine   for  about 
three  weeks.  In  the  end  I  think  all  these  shots 
did  me  a  lot  of  good  and  probably  prevented 
me  from  picking  up  a  lot  of  bugs  here  and 
there.  I  am  sure  something  or  someone  pro- 
tected me  from  all  the  bugs  I  was  exposed 
to  in  all  the  different  places  I  have  visited. 
Something   also   protected   me    from    stomach 
disorders  I   am  sure  because  it  was  my  rule 
to  eat  whatever  was  served  me.  I  used  to  sort 
of   worry   about   drinking   water,   but   to   this 
dav  I  have  never  boiled  anv  before  I  drank 
it.  On  my  last  trip  I  did  have  some  of  those 
little  pills  to  put  in  drinking  water  to  purify 
it^  I  think  I  used  maybe  one  dozen  of  these 
piDs  on  the  entire  trip.  I  usually  gave  them 
to  some  of  the  natives  to  use,  explaining  what 
they  were  supposed  to  do*  I  have  found  that 
any  land  of  medicine  is  always  very  welcome 
in   almost  any  country  in   the  world   and   is 
usually   a   good   item   to  use   to   sort   of  get 
them  to  open  their  doors  to  you. 

If  when  you  go  to  Washington^  D,C.  to 
get  your  visas  and  if  yon  have  plenty  of  time 
to  spend  up  there  you  can  usually  get  a  good 
letter  of  introduction  from  them  (an  ambassa- 
dors letter  is  the  best)  to  their  Minister  of 
Communications.  If  you  can  just  once  get  to 
see  the  Minister  of  Communications  in  a  coun- 
try and  if  you  say  the  right  things  to  him  and 
can  convince  him  that  you  are  tr>infr  to  help 
their  communications  you  are  then  in,  because 
he  is  the  man  who  eventually  will  make  the 
decision  as  to  whether  you  operate  there  or 
not.  A  lot  of  red  tape  can  be  saved  by  seeing 


the  minister  himself  first.  lie  in  turn  will 
usually  call  one  of  his  head  men  and  let  him 
take  over.  If  the  minister  says,  **go "  you  are 
all  set  and  no  one  can  upset  your  applecart. 
If  I  ever  go  on  another  DXpedition  I  want 
to  spend  maybe  two  fuU  weeks  in  Washington 
visiting  the  ambassadors  of  the  countries  I 
want  to  operate  from,  with  a  good  letter  of 
introduction  from  a  few  U.S.  Senators  to  him 
and  if  you  are  going  to  Moslem  countries,  a 
letter  from  your  church  minister  if  you  are 
a  Protestant  or  Catholic.  If  you  are  Jewish 
stay  where  you  are  .  •  .  A  letter  telling  that 
you  are  a  good,  upright  citizen  from  your 
chief  of  police  helps  a  little  also.  Be  sure  it's 
written  on  the  Police  Department  s  stationery. 
If  possible  have  a  few  Zippo  lighters  to  pass 
out  or  if  you  are  well  fixed  pass  out  a  Parker 
51  here  and  there.  I  have  yet  to  see  the 
opening  where  a  direct  bribe  would  have 
done  the  job,  with  one  exception,  and  this 
one  wanted  $1,000  to  open  the  door  and  we 
still  have  about  4,000  or  5,000  QSL  cards 
for  that  proposed  stop— We  counted  our 
chickens  before  the  eggs  were  hatched. 

As  a  final  send  off  Ack  and  I  were  at  the 
Side   Band    Dinner   in    New   York   City    and 
after  that  it  was  out  to  I  die  wild  airport  and 
on  the  way  to  just  about  the  best  DXpedition 
I   think  there  ever  vrfll  be.  We  had  to  buy 
in  New  York  at  the  last  minute  a  new  power 
plant  because  we  found  out  that  all  the  equip- 
ment etc.  we  hud  shipped  many  months  be- 
fore were  held  up  somewhere  along  the  way 
to  the  Seychelles  on  account  of  a  strike.  This 
meant  much  more  expenses  in  air  freight.  Tlie 
power  plant  was  shipped  to  Bombay,   to  be 
transhipped  on  to  the  Seychelles  on  the  same 
boat  1  was  going  on.  ADVICE  to  the  DXpedi* 
tioner,  be  prepared  for  unexpected  financial 
burdens,  because  they  are  always  turning  up 
when  least  expected*  I  suggest  you  figure  what 
your  trip  wiU  cost^  taking  everything  you  can 
think   of  under  consideration   and   then   add 
about  50%  to  your  figures  and  you  MIGHT 
come  out  OK  (if  you  are  very  careful,  that  is). 
As  a  sort  of  warm  up  practice  run  and  to 
let  the  boys  know  I  was  on  my  way  I  stopped 
in  Monaco  for  a  few  days  operation  after  a 
very   short    trip    around    portions    of  Europe. 
To  the  Hotel   La   Seicle  in   Monaco   I   went 
and  as  usual  checked  into  the  room  they  seem 
to  hold   for   DXpeditioners    (room    #40),  up 
went  my  antennas  and  the  DXpedition  was 
officially  underwav.  This  rime  I  was  a  little 
bit  better  prepared  and  instead  of  the  KWM-S 
and   the  outboard  VFO  I  had   the  "S"  Line 
but  only  barefoot.  As  usual  the  very  first  night 
at  about  2  AM,  iust  like  before  the  filter  con- 
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VANGUARD 
MODEL  501 


$259953; 


iSHIPPING 

'collect 
complete  with  lens 


SUB-MINIATURE  SOLID  STATE 

TV  CAMERA 

FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 


•  Measyres  only  ty^"  %  4"  x  7"  (excluding  lens  and 
connectors). 

•  Weighs  only  314  lbs. 

•  AdvQficed  cfrcuftry  utilizing  35  semt-conductors  most 
of  which  are  silicon. 

m  Resolution  guarantecfd  to  exceed  best  capabiJities  of 
stondord  525  line  TV  receivers, 

•  Field-effect  input  circuit  provides  tioise-tree  video. 
Thfs  is  a  VANGUARD  exclusive. 

•  RF    output    30,000    microvoHs   ndjustable    for    channels 

•  Video  output  K5  V  p-p  composite  ^ith  standard  nega- 
tive sync. 

•  Viewabfe  pictures  obtoinable  from  as  low  as  1  ft.  can- 
dle of  illuminatton   to  bright  sunlight. 

•  Vidicon  controlled  automotic  light  compensotion  elimi- 
nates electric  eye  and  provides  error-free  compensation 
for  light  level  changes  of  up  to  120  to  1. 

«  New  VANGUARD  "HI-FI''  vidicon  rnobtes  use  of  any 
S  mm  movie  lens  instead  of  16  mm  lens  required  by 
other  TV  comeros. 

•  Ilcctronicallv  rcgutoted  power  supply  ond  thermally 
compensoted  circuits  eliminate  change  in  picture  qunl- 
ttv  when  line  voltage  ond   tcmperoture   fluctuote. 

•  All  parts  guorantecd  for  1  ycor  [except  for  open  filll- 
ment  on  vidicon  or  breakage}.  Mode  in  USA, 

Building  your  own  TV  camera?  Send  10c  for  our  new 
catalog  describing  our  complete  line  of  sub-assemblies 
ond  ports  incorporating  the  lotcst  advances  m  technofogy. 

VANGUARD     LABS 


196-23  Jomdico  Ave. 


Mollis,  N.Y.  n423 


dcaseifi  in  tlie  PM'2  power  pack  blew  up  on 
account  of  that  lifgh  line  voltage,  biil  ibis  time 
I  had  brought  some  600  volt  filters  along  with 
me,  after  substituting  these  for  the  450  vnlt 
jobs  in  the  power  pack  my  filter  condeoser 
troubles  were  pliTnioated  for  tlip  balance  of 
thr  trip. 

Also  I  ionud  tlial  ihe  power  transfonuers 
pet  awful  hot.  and  I  would  further  reconi* 
mend  that  you  drill  a  great  many  holes  all 
around  it  and  bring  along  a  good  electric  fan 
to  make  it  run  cooler.  Everyone  tells  me  these 
transformers  are  made  to  take  a  lot  of  heat- 
but  I  liki'  for  them  to  at  least  be  cool  enongb 
to  put  your  hand  on  them  without  getting 
burned,  A  little  breeze  from  the  same  fan 
around  the  final  tubes  certainly  would  not 
do  any  harm  either.  1  am  not  much  afraid 
of  the  heat  from  the  tubes  hurting  them  as  I 
am  from  the  heat  doing  damage  to  some  of 
tlte  otlitr  components*  I  think  most  of  the 
ham  transmitters  on  the  market  today  are  FB 
if  they  are  used,  lets  say,  for  a  few  hours  every 
dav,  but  T  don't  think  thev  are  made  to 
stand,  say,  18  to  20  hours  duty  at  a  time, 
especially  if  the  line  voltage  is  on  the  high 
?;ide  and  the  cycles  are  50  instead  of  60  like 
we  have  here  in  the  USA.  It's  50  cycles 
practically  everywhere.  If  your  travel  expense 
can  stand  a  little  extra  weight  I  highly 
recommend  that  you  take  with  you  a  Power- 
stat  that  will  operate  from  both  240  and  120 
volls,  with  a  built  in  voltmeter  and  a  knob 
that*s  real  handy  to  regulate  the  voltage.  Let 
the  equipment  operate  on  120  volts  but  have 
your  Powerslat  so  that  it  can  be  changed  from 
120  to  240  volts  easily  witliout  a  soldering 
iron.  Your  little  soldering  iron  can  be  a  120 
volt  one  since  vou  will  have  120  available  at 
all  times  by  using  the  Powerstat.  Remember 
you  iiist  cannot  find  3-way  plugs  overseas,  not 
of  the  type  we  use  over  here,  so  bring  along 
a  few  of  these,  you  can  use  them  in  all  of 
your  connections  EXCEPT  the  connections  to 
the  power  source,  Tliese  oversea  plugs  can 
be  of  almost  any  size  or  shape  and  il*s  prac- 
tically impossible  to  have  along  with  you  a 
universal  plug  to  fit  them  alL  They  can  usually 
be  bought  overseas  quite  easily  though,  I 
mvself  have  found  that  one  set  of  vour  Power- 
Stat  wires  should  end  up  with  a  pair  of  Alli- 
pator  flips  on  them,  these  clipped  on  a  piece 
of  sokler  can  be  made  to  fit  almost  anything 
vou  run  into.  Don't  overload  vourself  with  a 
big  box  of  spare  parts,  because  even  then 
nine  out  of  ten  times  yon  will  still  not  have 
what  vou  need  in  case  vou  rcalK^  net  into 
serious  rig  trouble.  .  .  ,  Gus 
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FREQUENCY  CONVERTERS 

WORLD'S  LARGEST  SELECTION  OF  STOCK  FREQUENCIES 


Avoiloble    lit    tKn  fQUi>wiii9   frequencies   from   slock: 

Model  Inpyt  mc       Output  mc 


2M 


6M 


20M 

CB 

40M 

CHU 
WWV 

Int't. 
Marine 


301-0 

301-El 

30I-E2 

30 1 -F 

30 1 -Q 

301-R 

301-S 

301-61 
301-B2 
301 -CI 
301-C2 
301 -J 

30 1  -G 

30 1  -A  1 
301-A2 

30 1  -K 

30 1 -L 
30 1 -H 

301-n 

301-12 
301-M 


Aircraft     ^ 


301 
301 
301 
301 
301 
301 


Nl 

N2 
N3 
N4 

N5 
N6 


Fire, 
Police 
etc. 


301-Pl 
301-P2 
301-P3 
301 -P4 


144-148 
144-145 
145-146 
144-146 
144-148 
144-148 
143.5-148.5 

50-51 
5U52 
50-54 
50-54 
50-52 

13.6-14.6 

26.5-27.5 
26,8-27.3 

7-8 

3.35 
5.0 

9-10 

15-16 

2-3 

118-1 19 
119-120 
120-121 
121-122 
122-123 
123-124 

154-155 
155-156 
154-158 
154-158 


Weather 


CUSTOM 
MADE 


50-54 
.6-1.6 
.6-1.6 
28-30 
14-18 
7-1  1 

30-35 

.6- 1 .6 
.6- 1 .6 
7-1  1 
14-18 
28-30 

.6-1.6 

.6-1.6 
3.5-4.0 

.6-1.6 

1.0 
1.0 

.6-1.6 
.6-1.6 
.6-1.6 

.6-1.6 
.6-1.6 
.6-1.6 
.6-1.6 
.6-1.6 
.6-1.6 

,o- 1  -6 

.6-1.6 

7-\\ 

104-108 

I.O 

10.7 

107.0 


301-Wl  162.55 
301-W2  162.55 
301-W3     162.55 

301-X  Your  choice  of  any  one  in- 
put and  output  frequency  between 
.6  ond   1 63  mc. 


(4-6  weeks  delivery  on  custom  converters) 


o 


Off 


ON 


ANGUAR 

R.F.  CONVERTER 


VA.NOUAnO  EL 


■^CW^JIC  ! 


^^■^■iMiiSiiril^lMiMl 


ANY  CONVERTER 

NOW  ONLY 


$16" 


U 


P9^' 


except  ^Ol-X,  $13.95  pp4, 


The  model  301  uses  3  of  the  very  latest  type  epi- 
laxjof  planor  UHF  transistors  for  unsyrpossed  gain 
and  low  noise  at  all  freqyqencies.  It  can  operate 
from  6  to  18  volts  (positive  or  negative  ground) 
without  any  significant  change  in  gain  or  frequency. 
The  circuit  consists  of  o  tuned  R.F,  amplifier^  crys- 
tal controlled  oscillator  and  a  low  noise  mixer  More 
than  30  high  quality  ports  carefully  assembled  ond 
tested.  Sensitivity  is  better  than  Vt  micro*volt  for  a 
6  db  signal  to  noise  ratio  even  at  160  mc. 

Enclosed  in  o  sturdy  16  gouge,  ^Vk^^  x  2W  x 
\W  afuminum  COSe  with  mounting  ears,  trans- 
fer switch  and  two  SO-239  (UHF)  receptacles. 

100%  mode  in  the  U.S  A. 

2  year  guarantee  on  all  parts  including  transis^ 
ton! 

Free  24  hr,  SPECIAL  DELIVERY  anywhere  in 
the  U.S^A,  if  you  send  a  money  order  or  cashiers 
check.  No  shipments  mode  on  Saturdays,  Sun- 
days, hotidoys,  and  2  weeks  in  August. 

OPTIONAL  ACCESSORIES: 

9  volt  battery  eliminator  with  110  volt  cord. 
Only  $2.95  ppd. 


R.F,  coble  adapters  in  6^  12"  or  18"  lengths 
with  PL-259  plug  on  one  end  (motes  with  con- 
verter). Other  end  your  choice  of  Motorola 
mole  Of  female,  RCA,  BNC  or  PL'259.  Price 
$1.25  each  postpaid  coble  with  2  plugs. 


For  prompt  shipment  please  include  postaf  money  order  or  CQsh'wer's  check,  COD's  must  include  20%   de- 
posit. New  York  City  residents  add   5%   soles  tax     New    York    State    residents    odd    2%    soles    tax. 


VANGUARD  LABS 


Dept.   H 

196-23  Jomoica  Ave. 

Holtis,  N.Y,  11423 
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Guide  to  Surplus  Conversions 


Mail)  artkles  have  been  writtea— and  pub- 
lished—about sui'plus.  These  articles  have 
ranged  from  simple  suggestions  to  complete 
and  detailed  conversions  such  as  the  one  bv 
WA6BSO  in  this  issue  of  73.  But  these  con- 
versions are  often  hard  to  find;  this  is  well 
demonstrated  by  the  many  articles  on  surplus 
that  are  duplications  of  other  articles. 

But  it's  not  really  that  hard  to  find  suiplus 
conversions.  Roy  Pafenberg  W4\\TCM  has 
compiled  a  list  of  all  the  conversions  he  could 
find  in  the  popular  electronics  magazines  since 
World  War  II  in  the  Index  to  Surplus  avail- 
able from  many  distributors  or  73  for  $1.50. 
But  the  Index  does  not  list  the  articles  that 
have  appeared  in  the  various  surplus  hand- 
honkji  that  have  been  published.  That's  what 
this  article  is  for.  I've  listed  the  pieces  of 
equipmetil  covered  in  the  six  siuplus  radio 
handbooks  now  available.  Tlie  conversions 
differ  greatly  in  completeness,  so  it's  suggested 
that  you  take  a  look  at  any  books  of  interest 
before  you  make  big  plans. 


Editors  and  Engineers 


Editors  and  Engineers.  P.O.  Box  68003, 
New  Augusta,  Indiana,  have  published  three 
Surplus  Radio  Conversion  Manuals  by  Even- 
son  and  Beach  and  the  Surplus  Handbook, 
Vol  I  by  WeNJV  and  W6NJE.  Each  costs  $3. 
Here  are  tlie  pieces  of  equipment  covered  in 
each  manual: 

Siuplus  Radio  Conversion  Manual,  Vol.  I, 
BC-221,  BC-342,  80-312,  BC-348,  BC-412, 
BC-645,  BC-646.  SCR-274  (BC-453.\  and 
BC-457A  series),  SCR-522,  TBY,  PE-103A, 
BC- 1068  A/11 61  A. 

Surplus  Radio  Conversion  Manual,  Vol.  II. 
BC-454,  AN/APS- 13,  BC-457,  ARC-5,  GO- 
9yTBW,  BC-946B,  BC-373,  LM,  TA-12B, 
AN/ART- 13,   A\T-112A,   AM-26/AIC,   ARB. 

Surplus  Radio  Conversion  Manual,  Vol.  III. 
APN-1,  APN-4,  ARC-4,  ARC-3,  ART-13, 
BC-191,  BC-312,  BC-342,  BC-348,  BC-375. 
BC-442,  BC-453,  BC-455,  BC-456-9,  BC-603, 
BC-624,    HC-696,    BC-1066.    BC-1253,    GBY- 


^200,  COL-43065,  CRC-7,  DM-34,  DY-2, 
DY-8,  FT-241A,  MD-7/ARC-5,  R-9/APN-4, 
R-28/ ARC-5.  RM-52-53,  RT- 19/ ARC-4,  RT- 
159,  SCR-274N.  SCR-508,  SCR-522,  SCR-528, 
SCR-538,  T-15  to  T-23/ARC-5,  URC-4, 
WE701A. 

Surplus  Handbook,  Vol  1.  This  book,  sub- 
titled. Receivers  and  Transceivers^  is  composed 
of  schematics  and  pictures  of  the  following 
gear.  It  doesn't  give  conversions.  APN-1, 
APS-13,  ARB,  ARC-4,  LF  and  VHF  ARC-5, 
r\RX-5,  ARR-2,  ASB-7,  BC-222,  BC-312, 
liC-314,  BC-342,  BC-344,  BC-348,  BC-603, 
BC-611,  BC-624  (SCR-522),  BC-652,  BC- 
654,  BC-659,  BC-669,  BC-683,  BC-728.  BC- 
745,  BC-764,  BC-779,  BC-794,  BC-923. 
KC-1000,  BC-I004,  BC-1066,  BC-1206, 
BC-1306,  BC-1335,  BC-AR-231,  CRC-7, 
l)AK-3,  (;F-11,  Mark  II,  MN-26,  RAK-5, 
KA.X,  RAL-5,  Super  Pro,  TBY,  TCS,  VT  tube 
cross  iiK 


CQ  Handbooks 

CQ  has  two  handbooks  on  surplus  out.  They 
can  be  ordered  from  CQ,  14  Vanderventer 
Aveiuie,  Port  Washington,  N.Y.  The  first  book, 
tlie  Surplus  Schemotics  Handbook,  by  Ken 
Grayson  W2HDM,  costs  $2.50,  and  contains 
schematics  and  short  comments  about  this 
gear:  APA-3S,  APN-1,  APR-1,  .\PR-2,  APS-13. 
ARB,  ARC-1,  ARC-3,  ARC-4,  ARC-5,  ARC-5 
\*IIF,  ARJ-ARK-ATJ,  ARX-7.  ARR-2,  ART- 
13,  ASB.  AS-81-GR,  ATK,  BC-AR-231,  BC- 
189,  BC-191,  BC-221,  BC-312,  BC-314, 
BC-342,  BC-344,  BC-348,  BC-375,  BC-43S. 
BC-474A,  BC-603,  BC-610.  BC-611,  BC-620, 
BC-640,  BC-645,  BC-652,  BC-653,  BC-659, 
BC-683,  BC-6S4,  BC-728,  BC-733,  BC-745, 
BC-779,  BC-794,  BC-906.  BC-969,  BC-1000, 
HC-1004,  BC-1023,  BC-1206,  BC-1335,  B\, 
BP.  C3,  CRC-7,  CRO-208,  CRT-3,  DAE,  F3, 
GF-11,  GO-9,  GRR-5,  1-122,  1-177,  1-208,  JT- 
350 A,  LM,  Mark  II,  MD-7,  MN-26,  PRC-6. 
PRS-3,  R-I74,  RAK,  RAL,  RAO-7,  RAS,  RAX, 
RHH.  BliL.  REM,  RBS,  RC-.56,  RC-57,  RDC, 
RDR,     RDZ,     RU-16,     SCR-274,     SCR-284, 
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SCR-288,  SCR-300,  SCR^506,  SCR-522,  SCR- 
578,  SCR-5S5,  SCR-593,  SCR-608,  SCR-610, 
SCR^624,  SCR-628,  SPR-1,  SPR-2,  TBS,  TBW, 
TBX,  TRY,  TCK,  TCS,  TG.34,  TS-34/AP, 
TS-251/UP,  VRC,  VVX-1. 

The  other  CQ  book,  the  Surplus  Conversion 
Handbook  by  Tom  Kiieitel  K3FLL,  ($3)  con- 
tains conversion  on  these  pieces  of  gear: 
ARC-1,  ARC^3  ,  ARC-4,  ARC^S,  ARC  36, 
ARC-49,  ART-13,  ATA,  ATC^l,  BC^191F, 
BC-224,  BC-312,  BC-314,  BC-343,  BC-344, 
BC-348,  BC-375E,  BC-453,  BC-454,  BC^455, 
BC-457A,  BC-458A,  BC-459A,  BC-603,  BC- 
C04,  BC^e20,  BC-624A,  BC-625A,  BC-659, 
BC-669,  BC^683,  BC-684,  BC-696A,  BC-779, 
BC-794,  BC-946,  BC-1004,  BC-106SA,  CBY- 
52232,  PE-73,  PE-103,  R-129/U,  RAX-1, 
SCR-177,     SCR-188,     SCR-193,     SCR-274N, 

SCR-499,      SCR-508, 

SCR-522,      SCR'528, 


SCR-399, 
SCR^SIO, 


SCR-509. 
SCR-542, 


SCR-608,  SCR^609,   SCR-628. 


WAICCH 


Cheap  Coil  or  Choke  Forms 

Not  hking  to  pay  the  price  for  Z-144's,  I 
eousulted  the  May  '62  issue  of  73,  page  99, 
to  obtain  data  for  a  2  meter  choice  coil.  The 
form  size  specified  was  Yw  inch,  not  a  standard 
size  around  my  shaclc.  The  cost  of  commercial 
forms  of  this  size  was  out  of  the  question 
(when  youVe  as  Scotch  as  I  am).  Next  step; 
take  a  %.g  inch  diameter  polystyrene  rod  and 
cut  a  section  to  required  length  for  winding 
the  choke. 

To  make  the  form,  prepai*e  polystyrene  rod 
as  shown  in  the  photo.  Then  hold  section  of 
polystyrene  rod  in  vise  or  some  other  secure 
manner.  Now  take  lengths  of  #18  or  #20  wire, 
depending  on  strength  desired  in  the  leads. 
Place  length  of  wire  against  end  of  polysty- 
rene rod  in  center,  carefully  apply  enough 
heat  with  soldering  iron  to  cause  the  wire  to 
penetrate  deep  enough  into  the  polystyrene 
rod  for  good  mechanical  strength^  then  remove 
heat  and  let  set.  Repeat  for  other  end. 

After  both  lengths  of  wire  are  firmly  set, 
wind  desired  choke.  Care  should  be  exercised 
in  soldering  coil  wire  to  wire  leads.  A  heat  sink 
is  recommended  to  avoid  excessive  movement 
of  leads. 

This  inexpensive  method  of  making  rf 
chokes  is  used  quite  successfully  at  mv  QTH* 

.    .    ,   Gary  Smith  WA0ASA 
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TO  LEARN  HOW 
SEND  FOR  FREE 
BOOKLET  BELOW 


Five  millioii  mobile  radios 
need  periodic  maintenance  and  checks  on 
frequency  and  modulation,  by  properly 
licensed  and  equipped  servicemen.  Your 
ham  experience  is  the  ideal  background 
for  getting  into  this  profitable  field — and 
the  LAMPKIN  105-B  is  the  ideal  /re- 
quency  meter  to  build  your  btjsiness 
around  I 

You  can  start  off  small —  working  part-time, 
with  [Ittle  investment,  maintaining  CB  radios 
or  local  two-way  systems  —  then  build  up  to 
your  own  fulNtlme  high-profit  business. 

LAMPKIN  105-B  FREQUENCY  METER 

Micrometer  dmL  Meosures 
nearby  transmitters,  con- 
tinuous coverage  100  KC 
to  175  MC  qnd  up*  fnternol 
calibrator.  Only  8  lbs. 
$295.00. 


ifcsi** 
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LAMPKIN  205-A  FM  MODULATION  METER 

Tunoble  25  to  500  ^C 
any  channel.  Direct 
reading.  Light  v/elght. 
Measures  peak  swing 
0-12.5  ortd  25  KC. 
$290.00.  Quad -Scale 
model  $340.00. 

MAIL   COUPON  TODAY! 


'jpsa^vn-UC^ 


.Iflwrpf^ 


LAMPKIN   LABORATORIES,   INC. 
MFH  Division,  Bradenton,  Fla*  33505 

At  no  obligation  to  me,  please  send  me 
free  booklet  "HOW  to  MAKE  MONEY  in 
MOBILE-RADIO  MArNTENANCE"-and  data 
on  Lampktn  meters. 


Name 

Address. 
City 


State. 


LAMPKIN  LABORATORIES,  INC 

MFH.DIVISION,  BRADENTON,  FLORIDA  33505 


1 T  5V-350  WATTS  AC 
121/2  lb.  GAS  ALTERNATOR 

Enough   power  to  operate 

any     popular     SSB     xmittr 

plus    separate    DC    output 

to    charge    6   and    12    volt 

batteries.   Great  for  vaca- 

Hons,  field  days,  compers. 

Model  TT35  boats,    etc.    May    be    used 

for    soldering    irons,    power    tools,    fv    sets    and 

many   other  uses.   Thousands   have   been  sold   to 

US    and    foreign    govts*,    ormed    services,    police 


depts,    etc.    Fully  guoranteed. 

Only  $79.50  *--= 


m 


M 


s 
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Algert  Sales  Co* 
1805  Wilshire  Blvd..  L,A. 
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NEWS  FROM  THE  INSTITUTE  OF  AMATEUR  RADIO 

Compiled  by  A-  David  Middelton  W7ZC,  Secretary 


lOAR  emphasis  now  and  for  the  future 

The  following  material  has  been  carefully  docu- 
mented— ill  depth,  to  include  the  aims,  goals  and 
purposes  of  the  Institute.  Many  of  these  are  goals 
to  be  reached  in  the  future  when  sufficient  mem- 
bership, support  and  money  are  available.  Many 
projects  are  currently  active  and  more  are  being 
iuiplemeuted. 

The  Institute  intends  to  emphasize  indi^ddual 
effort  along  technological  lines  and  point  up  self- 
incentiveness  and  achievement  of  the  individual 
operaton 

The  Institute  will  recognize  and  award  appropri- 
ate citations  to  group  activities  that  are  deemed 
above  and  beyond  those  normally  found  in  ama- 
teur radio  circles. 

Those  activities  tliat  liave  been  recognized  and 
rewarded  (by  various  certificates  etc.)  by  other 
organizations  are  not  to  be  ignored  or  overlooked. 
However,  the  loAR  will  seek  out  the  unusual,  the 
hitherto  im-noticed  activities  in  many  areas  to 
l:jriug  s!ich  performances  to  the  attention  of  the 
entire  amateur  body  and  to  tlie  puljlic  whenever 
possible. 

The  Institute  is  coguizauL  of  the  inevitable— the 
fact  that  international  conferenees,  within  the  next 
few  years,  will  hkely  bring  radical  and  disasterous 
changes  in  our  operation  thru  the  reduction,  shar- 
ing or  even  the  demise  of  our  currently  available 
lower  frequency  bands. 

The  loAR  holds  the  opinion  tliat  amateur  radio 
will  survive  such  a  catastroplic,  aldiongli  AT?  aji 
tve  know  it  now  nunj  pam  from  the  ^cene. 

Therefore,  tlie  loAH  will  emx^hasize  a  completely 
NEW  concept  of  amateur  radio,  in  which  VII F 
and  UHFj  tliroiigli  the  use  of  direct,  relays  or  satel- 
lite QSOs  will  expand  our  horizon  and  permit  AR 
operation  on  a  scale  even  greater  than  now 
realized! 

Amateur  radio  survived  ignominious  relagation 
to  *'below  200  meters".  AR  survived  segregation 
into  "bands"  .  AR  survived  when  all  foreign  and 
domestic  operation  was  dumped  into  what  were 
then  very  narrow  bands  (considering  the  expansive 
areas  previously  available),  AR  survived  the  BCI 
and  the  TVl  wars  that  threatened  our  very  exist- 
ence, (Note— The  TVI  war  is  not  over  yet  and 
now  an  even  greater  danger  looms— the  zoning- 
deed— restrictions  on  towers  and  antennas  that  are 
met  easing! ) 

AR,  so  far,  has  even  survived  the  so-called  "ap- 
pliance-type" operation  by  turning  some  of  these 
"appliances"  into  useful  instruments  of  service  to 
tlie  non-aniateur  puljlic  in  emergency,  priority,  and 


routine  networks  of  various  styles  and  degrees  of 
value.  Mobile  operation  has  been  a  boon! 

Amateur  radio,  the  Institute  believes,  may  sur- 
vive the  drastic  changes  that  will  be  brought 
about  by  international  conferences.  The  loAR  be- 
lieves that  AR  will  onhj  survive  (after  the  roof 
falls  in  on  our  so-called  DX  bands)  by  our  thor- 
()ugh  knowledge  and  utilization  of  the  VHF  and 
UHF  we  now  have  (and  which  are  hkely  to  hold 
onto)  those  expansive  frequencies  above  144  MHz. 

This  ijiiplies  knowledge  and  utilization  of  tech- 
ni<3ues  with  high-performance  stations,  with  relay 
and  satclhte  assists.  It  also  implies  more  do-it- 
yourself  technical  hamming  and  more  know  how! 

If  the  amateurs  (and  the  commercial  mamifac- 
turers)  keep  up  with  tliese  trends  and  provide 
eciuipment  suitable  for  such  applications,  AR  will 
be  greater  than  ever. 

loAR  believes  that  VHF  provides  an  excellent 
place  for  the  new  amateur,  if  he  is  willing  to  study, 
read,  learn  technique,  and  to  observe  what  others 
have  and  are  doing. 

Amateur  radio  can  survive!  There  is  plenty  to 
intrigue  even  the  most  blase,  if  he  will  leani  how 
to  use  AR,  and  learn  the  technical  as  well  as  the 
operational  side*  It  is  more  fun  to  KNOW  than  to 
belittle  your  own  ability  by  the  "NOT  KNOW"  at- 
titude so  prevalent  today! 

FCC  expands  intent  of  97.125 

FCC  Regulation  97.125  ^lAtes- "Infer jerence:  No 
licensed  radio  operator  shall  wiUluUy  or  maliciously 
interfere  with  or  cause  interferonce  to  any  radio 
communication  or  signal,' 

On  Feb,  4,  1966,  the  FCC  issued  their  expanded 
interpretation  of  97,12-5,  as  follows: 

"This  letter  will  advise  you  of  the  Commission's 
rules  and  policies  applicable  to  general  interference 
between  stations  licensed  to  operate  in  the  ama- 
teur radio  service. 

*'As  you  are  undoubtedly  aware,  frequencies  al- 
located to  the  amatew  radio  service  must  be  shared 
by  all  licensees.  Consequently^  interference  between 
stations  is  most  Ukely  to  occur  during  periods 
of  heavy  activity  on,  and  occupancy  of,  an  amateur 
frequency  band.  Experienced  amateur  operators 
are  expected  to  anticipate  and  minimize  this  inter* 
ference.  Their  failure  to  do  so  indicates  either 
ignorance  of  the  practical  realities  of  amateur  com- 
mimications  or  a  selfish  lack  of  consideration  for 
others.  Assuming  that  it  is  your  desii'e  to  alleviate 
interference  between  amateur  stations,  the  follow- 
ing guidelines  and  considerations  are  presented. 

'* Licensees  of  stations  which  are  already  in  op- 
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eratjon  should  remember  that  no  amateur  licensees^ 
group  J  or  network  has  a  right  to  the  priority  or 
exclusive  use  of  a  given  frequency  nor  may  free- 
dom from  interference  he  expected  (exception  is 
provided  under  the  emergency  provisions  of  rule 
Section  97.107),  In  addition,  common  courtesy,  as 
well  as  good  amateur  practice,  dictate  that  ioces- 
sant  or  con  tin  nous  non -emergency  operation  so 
i%s  to  preclude  others  irom  oi>erating  is  highly 
undesirable  and  unwarranted  and,  if  willful  or 
malicious^  could  result  in  thu  imposition  of  punitive 
measures, 

''Licensees  of  stations  wlio  are  attempting  to 
utihze  an  occupied  frequency  should  note  tliat 
Section  97 J 25  of  the  rules  provides  that:  No 
licensed  radio  operator  shall  willfully  or  maliciously 
interfere  with  or  cause  interference  to  any  radio 
communication  or  signal/'  Moreover,  observance 
ol  good  amateur  practice  requires  the  avoidance  of 
attemptinj^  operation  on  a  freqnenty  where  it  is 
obvious  or  h'ktOy  that  such  operal ion  will  result 
in  harmful  interference. 

** All  licensees  should  avoid  the  following  f re- 
fluent I>  obser\ed  improper  practiceSj  some  of 
which  constitute  willful  interference  for  which 
severe  penalty  is  provided: 

**A,  Knowing    and    repeated    operation    on,    or 

unreasonably  close  to,  a  net  frequency  at  times 

when  the  net  is  obviousK'  active: 

B.  Requesting  or  demanding  protection  of  a  net 
frequency  at  times  when  the  net  is  inactive; 

C.  Requesting  or  demanding  protection  of  a  net 
fit  c|nrncy  over  a  long  period  of  time  in  the  ab- 
sence of  an  emergency  situation; 

D.  Calling,  testing  or  timing  on  a  frequency 
witliout  first  determining  that  the  frequency  is 
not  already  being  used; 

E.  Carrying  on  an  exchange  of  communiLations 
on  two  (or  more)  separate  frequencies  when 
there  is  no  technical  or  opera  tit)  rial  necessity  for 
such  muti-frequency  usuage. 

"As  noted,  the  foregoing  is  furnislied  for  your 
guidance.  From  long  experience,  the  Conunission 
has  found  that  in  most  instances  neither  party  to 
an  incident  of  alleged  deliberate  interference  in 
the  use  of  frequencies  is  entirely  blameless.  The 
keynote  to  resolution  of  these  interference  prob- 
lems, therefore,  is  cooperation  and  consideration 
by  all  persons  involved* 

"You  are  pemiitted  and  encouraged  to  read  and 
discuss  this  letter  via  your  amateur  station.  You 
may  be  assured  that  any  effort  on  your  part  to 
contrilniLc  to  lietter  amateur  radio  practices  and 
operations  will  be  greatly  nppreciated. 

"Very  truly  yours, 
S/  Ben  F.  Waple 
Secretarv" 


Attention— young  lOAR  members 

In  keeping  with  loAR^s  program  for  advancement 
in  amateur  radio  through  individual  achievement 
loAB  emphasizes  a  building- wTiting  contest— open 
only  to  loAR  members  whose  birthdate  falls  after 
July  15,  194a 


Important  loAR  Addresses 

For  all  correspondence  except  that  regarding 
membership  and  supplies: 
Institute  of  Amateur  Radio 
Springdafe,  Utah  84767 

For    membership    correspondence    and    loAR 

supplies: 

Institute  of  Amateur  Radio 

Peter  bo  roughp  N,H-  03458 


First  Prize— a  $25  Savings  Bond,  aud  publication 
at  spaee  rates  in  73,  for  tlie  best  constructioii 
article  ior  an  original  piece  of  AR  eqnipinent  liav- 
ing  at  least  five  tubes  or  transistors* 

Second  Prize— a  S15  Gift  certificate,  (good  to- 
ward tlic  purchase  of  any  73-advertised  merchan- 
dise) and  publication  at  space  rates  in  73  for  the 
best  constrnction-article  on  an  original  piece  of  AR 
equipment  having  at  least  three  tubes  or  transistors. 

Thir^!  Prize— a  $10  Gift  certificate  and  publica- 
tion at  space  rates  in  73,  for  the  best  construction 
article  on  an  original  piece  of  AR  equipment  hav- 
ing less  than  three  lubes  or  transistcns* 

AH  design,  construction,  photograplis  and  text 
matericd  nuist  describe  oidy  original  equipnicnt. 
Entries  must  not  be  copied  from  articles  or  equip- 
ment in  any  maga/Jne  or  liandbook.  Kit  construc- 
tion or  modificationSj  in  any  form,  are  not  eligible. 

All  material  submitted  will  be  considered  by 
competent  loAR  selected  judges-  Their  decision 
will  be  finaL  Certification  of  contestant's  birth- 
date  may  be  required  by  the  judges.  loAR  mem- 
bership will  be  checked  by  the  loAR  inember.sljip 
dept.  No  correspondence  will  be  conducted  by 
loAR  IIQ  regarding  this  cuulest. 

Non-winning  entries  will  be  returned  only  if 
accompanied  by  adequate  first  class  postage. 

To  be  eligible  for  tliis  contest,  entries  must  be 
received  not  later  than  July  15,  1966,  at  loAR  HQ. 

loAR  "Who,  What  and  Why" 

The  Institue^s  new  16-page  informabVe  booklet 
is  now  av^ailable! 

There  have  been  man>^  recj nests  for  a  compre- 
hensive booklet  covering  the  aims^  goals  and  proj- 
ects of  the  loAR. 

Although  prepared  for  study  by  non-members 
it  also  provides  a  useful  "tuul  in  a  member's  liands 
wlien  asked— who,  what  or  why  is  loAR? 

If  you  would  like  a  copy  or  copies  (in  liiuited 
quantities)  please  advise  loAR  HQ  giving  your 
complete  mail  address,  and  accompany  your  re- 
quest with  an  unused  5c  USA  stamp  for  each  copy 
requested. 

Lost  loAR  members— QTH? 

Mishou,  Edward  C  WA5DRU 
Coldsby,  Edward  DL4UC 
Shepard,  Richard  WA0JRE 
Please  send  updated  QTH  to  lo.AR  HQ. 
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A  schematic  ot  the  ARC-27  is  available  from  73  for  50? 


The  ARC-27   guard  receiver. 


Joseph    Hinkelman    K3CES 
4708  Hillside  Rd. 
Harrisburg,    Pa.    17109 


220  mc  Receiver  from  the  ARC-27 


With  the  appearance  of  the  ARC-27  on  tlie 
smpliis  market  more  ailicles  are  being  written 
every  week,  about  this  versatile  piece  of  equip- 
ment. The  RT-178y ARC-27  is  composed  of 
ten  different  subassemblies  all  are  the  plug  in 
type. 

The  one  we  are  interested  in  is  the  Guard 
Receiver  sub-assembly-  Each  unit  is  marked 
making  identification  easy.  The  Guard  Channel 
Receiver  is  a  dual  conversion  superheterodyne 
receiver  with  a  19.4  mc  first  if^  and  a  3.45  mc 
second  if.  The  guard  channel  receiver  also  in- 
corporates a  sepaiate  detector,  noise  limiter 
and  avc  section  has  its  own  squelch  ciicuitj 
sensitivity  control  and  audio  gain  control.  The 
receiver  is  crystal  controlled  making  it  useful 
for  net  and  MARS  operations.  The  original 
frequency  of  the  receiver  was  from  238  mc 
to  248  mc,  A  few  simple  modifications  will 
bring  it  down  to  220  mc  to  230  mc. 

Modification  of  tmit 

Step  one  will  require  converting  the  fila- 
ments to  6,3  volt  operation.  Fig-  1  shows  the 
original  series-parallel  circuit  that  was  used 
with  tliis  equipment  Pins  I3-I0-8  of  J-810 
will  be  tied  together  to  the  6,3  v,  input.  The 
existing  wires  may  be  used  by  carefully  cutting 
the  wires  and  rerouting  it  to  the  necessary 
socket  pins. 

Step  two  in  the  RF  section  will  be  very 
simple.  Coils  L-803,  L-804  and  L-802  can  be 
brought  down  to  220  mc,  simply  by  squeezing 
them  together.  They  are  marked  on  the  sub- 
assembly. A  grid  dip  meter  should  be  used  to 
bring  the  coils  witfiin  the  proper  range. 

Step  three  will  require  the  modification  of 
the  First  Injection  Oscillator,  It  is  this  stage 
that  will  determine  your  operating  frequency. 


Xtal  Y-801  will  have  to  be  changed  to  what- 
ever frequency  in  the  220  me  band  you  wish 
to  operate  in,  A  33.44  mc  xtal  will  give  you 
a  operating  frequency  of  220.04  mc.  The 
following  foiTOuIa  will  help  in  selecting  the 
proper  operating  xtal 

operating  freq.  desired  in  mc  19.4— 

"  ^  6 

=  input  xtal  freq. 

You  may  have  to  add  smaU  capacitors  across 
each  coil  to  bring  them  down  to  the  proper 
frequency. 

Pin  connections  to  J-810  are  as  follows:  5 
is  the  sensitivity  control  lead.  Use  a  5000  ohm 
pot  to  ground.  15  is  ground.  3,  4,  7^  9^  and  14 
are  not  connected  to  anything.  1  is  —80  volts 
bias.  6  is  +225  volts,  2  is  for  squelch,  use  a 
25  k  pot  in  parallel  to  ,1  ^f  capacitor  for  it, 
11  is  audio  output-  The  filament  connections 
are  shown  in  Fig,  1. 

v-eqz  v-eoi 


v-8oa 


v-eo3 


<  ^i/^5_l  |J/^J_^  >j/\ 


rT7 


v-$05 


J-810 


V-aOl     6AK5W 

V-a04    iZATTWA 

V-eOTraATTWA 

V-mO  I2AT7*A 

V-eO£  12ATTWA 

V-a05    6eA6 

V-BOB  6ALSW 

V-BII    laATTWA 

V-a03   6AG& 

V-e06    6Sfl6 

V~@09  6AL5W 

ORIGINAL     FILAMENT    CIRCUIT 


Fig,   K  Original  filament  circuit. 
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FITS  ANY  C.  B.  OR  HAM  ANTENNA 


mrS  RIGID  CHROME  STEEL  ANTENNA  MOUNT  FASTENS  TO  YOUR 
CAR  TRUNK  LID  IN  MINUTES  ...  AND  NO  BODY  HOLES  ARE 
NECESSARY!  INCREASES  RADIATION  EFFICIENCY  OVER  BUMPER 
TYPE  MOUNTS  WITH  SUPERIOR  GROUND  PLANE  EFFECT.  SEE 
THESE  MODERN  MOUNTS  AT  YOUR  DISTRIBUTOR-DEALER  OR 
REMIT  S8.95  (Check  or  M.  0.)  TO  E-Z  MOBILE  ANTENNA 
MOUNT  INC.,  P.O.  BOX  277,  ALGONAC,  MICHIGAN.  (Michlgon 
residents  add  A%  soles  tax) 


SPECIFY  ANTENNA 
MEDIUM  BALL] 


HOLE  DESIRED   (ya"-y4'MMALL  OR 


DEALER  INQUIRIES  INVITED 


$895 


MOBILE  ANTENNA 


NET 


t^ 


PATENT  PENDING 


The  builder  may  use  whatever  he  may  have 
available  in  power  supplies.  The  B+  should 
be  225  volts  at  100  ina,  and  a  bias  voltage  of 
—80  volts  is  needed.  The  filaments  will  require 
6.3  volts  at  3  amps. 

Timing  and  operation 

After  the  RF  stages  and  fiist  injection  oscil- 
lator have  been  tuned  to  their  approximate 
frequency,  power  should  then  be  tuined  on. 
.\fter  a  smoke  test  the  oscillator  should  be 
checked  to  see  that  oscillation  is  taking  place, 
A  GDO  can  be  used  for  this  operation  or  a 
sensitive  wave  meter  by  close  coupling  to  the 
oscillator  tube  {V-S07),  After  the  oscillator 
section  is  working  properly  a  signal  generator 
should  be  used  to  peak  up  the  liF  section. 
If  no  signal  generator  is  available  couple  an 
antenna  to  J-801  and  starting  with  C-811  cap. 
peak  up  on  the  noise  then  proceed  to  C-SIO 
doing  the  same.  Last  the  antenna  section 
should  be  peaked  witli  vaiiable  cap.   C-SOS. 

If  speaker  operation  is  desired  an  additiona! 
stage  of  audio  will  be  needed  which  can  be 
built  into  the  powder  supply.  The  author  has 
experienced  no  difficulty  with  this  unit.  Signal 
results  are  very  good,  and  with  xtal  operation 

no  drift  was  noticeable- 

. «  •  K3CES 


HAVE  MORE  FUN  ON 

VHF/ UHF 


$9.75  "^'^ 

ALL  5  FOR  $45 


VHF/UHF  ABSORPTION  WAVEMETERS 

Hand  calibrated  from  crystal  oscillators  by 
KICLL.  Now  you  con  find  the  432  mc  and  1296 
mc  bands.  Know  the  frequency  of  your  doublers, 

triplers  and  oscillators.   Don't  guess! 


VHF-1    40-135  mc 
VHF-2  135-355  mc 


UHF-1 350'  675  me 
UHF-2  600-1100  mc 
UHF-3  950-1400  mc 

Mahogany  Carrying  Case 
For  Five  Wavemeters 


In   stock.   Send   check   or   money  order   for   48 

hour  shipment. 

Hoisington  Research  Company 

Far  Over  Farm^  603-924-3030^  Peter borougli,   N.   H. 
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FROM  "The  home  of  the  originals'* 


NEWS 


Number  3  in  a  series 


Springtime  is  mobile  'check-up'  time  , . . 

Below  is  a  check  list  to  evaluate  your  Amateur  mobile  antenna  installation.  Circle 
number  under  each  of  the  5  categories  which  best  describes  your  installation. 
Totdl  these  numbers  and  subtract  the  sum  from  100,  The  balance  remaining  is 
your  rating.  Scores  are  listed  below. 

This  check  list  may  also  be  used  for  new  installations.  Install  your  mobile  an- 
tenna according  to  the  lowest  numbers  and  youMI  get  the  best  performance  from 
your  equipment. 


1.  ANTENNA  LOCATION 

Center   of   roof    .*-^**_-,^-^ *^,* ^ 0 

Contftr  of  rear  deck  *_,*, 1 

Left  rear  fop  of  fender --«_-«---» 2 

Right   reor  top  of  fender .^^ ,-,  3 

left  rear  iide  of  fender  _«.^_«__ .^  4 

Right  rear  side  of  fender  ,^^-_ 5 

Left  front  cowl  or  fender  -- ^-^  6 

Right  front  cowl  or  fender  -.. 7 

Bumper    mount— left  rear    _. ., .,.„^__  8 

Bumper    mount — right    rear    ^--. 9 

Bumper   mount— left  front   !0 

Bumper  mount — right  front 11 

2.  FiiDLINE  BASE  TERMINATION 

Split   lead   w^aterproofed .^  0 

Split  lead  not  waterproofed ^..  2 

Coaxial    Connector    .-_«  4 

3.  S.WR,   BRIDGE 

S.W.R.    Bridge  permonently   installed   0 

S.W.R.  Bridge  available  2 

S.W.R.    Bridge— none    8 


4.   S.W,R.  MEASUREMENTS 

S,W.R,    Center    frequency 

1.2:1 

or  less 

0 

of   ontenna    as    measured 

1.6:1 

or  less   «.^ 

1 

with  a  Cesco  CM  52 

2.0:1 

or  less 

2 

or  CM-52-2  Bridge, 

Over 

2:1     ._ 

5 

Over 

3A    .- 

10 

100 


Subtract  total  of  5  categories 
THIS  IS  YOUR  RATING 


5,   GROUNDS 

Tail   pipe  ground   at  two  points  or  more — 

heavy    brdid --^ -_^*-,  0 

Tail  pipe  ground  af  two  points  or  more— 

light    braid 1 

Toil  pipe  ground  at  on©  point  only — 

heavy    broid    «_^ , ^--- •-      2 

Toll  pipe  ground  at  one  point  only — 

light    braid --  —  -^     3 

Tail  pipe — no  ground   ^^^^ ^^_-^_-     5 

Motor  block  ground  two  point  or  more — 

heavy    broid    ^_,._._*^_* 0 

Motor  block  ground  two  point  or  more— 

light    braid    -.. 1 

Motor   block  ground  one   point— heavy  broid  2 

Motor    block    ground    one    point — tight    braid  3 

Motor    block—no  ground _*^ -*  5 


Rear  deck  hinges— ground  braid  heavy  ,^ 
Rear  deck  hinges— ground  braid  light  — 
Rear   deck   hinges— ground   braid— none    ,. 


0 
1 
5 


Hood-ground    braid    heavy    ^,^-.  0 

Hood-ground    braid    light ._,,^ — ..^_.-  1 

Hood-ground   broid — none ^. 5 

All  ground  braids  broied  or  soldered   0 

All  ground   braids  bolted   only 5 


HUSTLER  MOBILE  RATING 


Excellent 

96-100 

Good 

86*    95 

Foir 

76-    65 

Poor 

Below        -   75 

NEW-TRONICS   CORP.  13455  Vega  Ave,^  Cievefand.  Ohio  44113 
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for  the  first  time .  - 


FIXED  STATION  TRAP  VERTICAL 


Hustler  quality  and  reliability  with 

ONE  TUNING  ADJUSTMENT 
TO  COVER  BOTH  PHONE  and  CW 


BT  V. . .  Onfy  $ 


Here's  why  the  Hustler  4-BTV 
is  the  best  trap  vertical  for  the  money. 

You'll  get  superb  operation ...  40  through  1 0  meters. 
(Also  75  meters  with  a  Super  Hustler  RM-75-S  on  top.) 

4-BTV  performs  as  a  true  vertical . . .  not  as  a  bent  dipole. 

Optimum-Q  traps  are  individually  and  precisely  tunec. 

4-BTV  handles  full  legal  power  on  SSB. 

The  lowest  SWR  (1.5  to  1  or  better)  and  best  bandwidths 
are  possible  with  the  4-BTV  .  .  .  and  it  outperforms  all 
other  verticals. 

Vertical  radiating  sections  between  traps  are  tunabte  for 
peak  performance. 

Sturdy  heavy-walled  aluminum  construction  with  stainless 
steel  clamps  and  cycolac  base  resists  all  weather. 

Guying  is  not  needed  . . .  only  the  smallest  space  is  required 
to  install  on  the  ground,  roof  top  or  chimney  clamp. 

BE  A  HUSTLER.  ..USE  A  HUSTLER 


See  the  new  Hustler  4-BTV  at  your  dealer  today. 
Ask  about  the  complete  Hustler  line. 


home  of 
ORIGINALS' 


NEW-TRONICS  CORP. 

3455  Vega  Avenue  •  Cleveland,  Ohio  44113 
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George  Allen  KIEUJ 
74  Wells  St. 
Westerly,  Rhode  Island 


BC-453  Series  Receivers 


Simplest  Conversion 


The  BC-453  series  receivers  can  still  be  ob- 
tained from  surplus  houses  or  the  junkboxes  of 
neighboring  hams.  This  series  receiver,  while 
not  very  selective^  is  still  quite  useable  as  a 
regular  ham  band  receiver  (when  the  bauds 
aren*t  too  crowded),  or  as  a  receiver  used  in 
conjimcHon  with  an  hf  of  vhf  converter.  There 
have  been  several  published  conversions  for 
lliis  receiver;  however,  nif)st  of  these  are  in- 
volved and  do  more  than  just  get  these  re- 
ceivers working.  Tliis  article  describes  a  very 
simple^  step-by-step  conversion  process  which 
will  get  this  receiver  operating  into  a  pair  of 
earphones  inside  two  honrs^  provided  you  have 
an  available  power  supply. 

The  conversion  process  described  in  this 
article  was  developed  and  tested  on  several 
BC-454  receivers;  however,  the  instructions 
also  apply  to  the  BC-453  (190-550  ke),  the 
BC-455  (6-9  mc),  and  the  BC-946B  (520- 
1500  kc)  - 

Filament  conversion 


Refer 
version 


Step  1' 
Step  2- 


to  Fig,  1  to  make  the  following  con- 
steps  to  put  the  filaments  in  parallel. 
-Remove  bottom  plate  from  receiver, 
■Unscrew  the  capacitors  above  sockets 
B,  E,  and  F  in  order  to  gain  access  to 
the  tube  sockets. 

Step  3— Observe  wire  running  from  pin  7  of 
socket  A  to  pin  2  of  F,  Disconnect 
this  wire  from  pin  2  of  F  and  connect 
to  nin  7  of  F. 

Step  4— Observe  wire  running  from  pin  7  of  C 
to  pin  7  of  E,  Disconnect  from  pin  7 
of  E  and  connect  to  pin  2  of  E- 
Ground  pin  7  of  E- 

Step  5— Remove  the  wire  running  from  pin  2 
of  D  to  pin  7  of  B.  Ground  pin  2  of 
D.  Run  new  wire  from  pin  7  of  D  to 
pin  7  of  B* 
All  of  the  JWaments  are  now  in  parallel. 

George  was  formerly  W3ZIG.  He^s  a  physicist 
(B.S.  Muhlenberg)  with  General  Dynamics/ 
Electric  Boat  and  has  published  a  book  *'The 
Asian  Tide  and  Other  Poems/' 


Step  6— Screw   the   capacitors   back   in   place 
and  put  the  bottom  plate  back  on. 

Wiring  front  panel  adapter 

The  fallowing  parts  will  be  needed  to  com- 
plete the   conversion:    l-s.p.s,t   toggle   switcli 
for  bfo  switch,  1-earphone  jack,  1-small  20  k 
pot.  (anything  between  5  k  and  50  k  will  work) 
this  pot  must  be  physically  small  so  it  can  be 
mounted  on  front  cover  plate. 
Step  7— Remove   small   cover   plate   from    (he 
front  panel  of  the  receiver.  Remove 
the  female  plug  from  this  cover  and 
discard. 
Step  8—DrilI  this  cover  plate  to  take  the  jack, 
switch,   and   pot*    (no   parts   layout   is 
given  for  this  step  since  it  is  assumed 
junkbox  parts  will  be  used.  Needless 
to  say^  junkbox  parts   vary   consider- 
ably,) 
Stei>  9— Make    the    connections    as    shown    in 
Fig,   2   by   soldering   directly   to   the 
exposed  pins. 
Step  10— Screw^  the  cover  plate  back  on  to  the 

receiver  being  careful  not  to  short 
the  components  on  the  cover  plate. 

Power  connections 

Fig.  3  shows  the  power  connections  to  be 
made  to  the  dynamotor  socket  on  the  top-rear 
of  the  receiver.  If  your  receiver  still  has  the 
dynamotor  attached,  remove  it  completely  and 
add  it  to  the  junk  box.  B  plus  voltage  of  100 
to  220  volts  may  be  used.  I  use  a  BH-  voltage 
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(D  I2A6      ©  12BKT 
BOTTOM     VIEW 

Fig,   K  Location  of  ports  of  the  BC-453  series  re 
cei  vers. 
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Fiq.   2.  Connections  to  the  front  panel  plug. 

(jf  180  V  and  get  exculkiit  results.  If  you  have 
12v  filament  voltage  available  (ac  or  dc),  you 
may  use  tlie  tubes  supplied  with  the  receiver, 
hou^evefj  if  you  only  have  6  v  filament  voltage, 
it  wiU  be  necessary  to  make  the  foUowing  tube 
replacements: 

Replace  12SK7  by  6SK7 

Replace  12A6  by  6K6 

Replace  12SR7  by  6SQ7 

Replace   12K8Y  by  6K8 


Operation 

Connect  a  set  of  headphones  to  the  jack 
installed  on  the  front  panel,  connect  any  an- 
tenna to  the  antenna  jack^  hook  up  a  power 
supply  and  youVe  ready  to  go.  Adjust  the  pot 
(tlie  rf  gain  control)  to  a  comfortable  listen- 
ing level,  peak  the  "align  input"  control  to 
maximum  volume  and  then  readjust  the  rf  gain 
controL 

When  I  converted  my  BC-454,  I  was  a  bit 
dismayed  to  discover  that  I  had  no  tuning 
knob  for  the  receiver*  I  did^  however,  have  a 
few  scraps  of  old  rubbt  j  tubing  of  %6  inch 
inside  diameter.  Tubing  of  tiiis  size  slips  easily 
over  tlie  tuning  gear  and  makes  an  excellent 
tuning  device. 

The  receiver  as  it  stands  with  tlie  6  or  12 
volt  set  of  tubes  is  quite  sensitive;  however, 
additional  sensitivity  may  be  obtained  with 
6  v  tubes  by  rex>lacing  the  6SK7*s  by  smplus 
717A*s. 

.  ,  .  KYEVJ 

I2V  WTTH  KV  TUBIS 


CmrHAMOTOR 
PUJG 


TOP 


COMMON        O 


BACK  urn 


Fig.  3.  Pcwer  connections  to  the  receiver. 
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TRANSISTOR 
TV  CAMERA  KIT 

PERFECT    FOR  HW*S,  EXf^EfflMlNTEftS.  t 
LOW  BUDGET  INDUSTRIAL  APPLICATIONS. 


nNAUYI  A  TRANStSTtM  CAUtRA  if  IT  S€iLlNC 
RM  UNDER  S1K».m,  THIS  IS  LESS  THAN  IHE  COST 
OF  ANY  OTHER  NATIONALLY  ADVERTISED  CAJAERA 
-EITHER  TRAHSISTOR  OR  njR&ll 

BUT   DON'T   ac    FOOLED   INTO   THmKING  wi*vE 
SACHlFlCfD  QUALITT  FOR  ECONOiiT,  IE  HAVE«Tl 
IT^ PERFORMANCE  iilL  DCUGHT  YOU* 


"  Sisal*  pi«c«  prmlH  t^tc«^t  b««rd  hr 

~  R#|ii«lei«4  powvf  i«^l:r. 

*  S«lf-«^ftMiA*J  ^fflf  And  y wilting  fftA, 

*  Rf  or  VtOEO  TCffivii.  I4»  iim4  HmaA*W 
TV  f«r^  jwft  {«<fwitet  ro  9mK  tninaii  ooo 


MODEL  XT*1A  CAWEKA  KIT  ^si  wirficon SW,50. 

Fntpoi^  dciivAff  an^rwfaerc  ip  U'S.A.  an^i  Canftda, 


luWiiid  iPffwitfcif     iftriw"  r^f*  tits,  Uwi,  vidicons,  elt.   Fleai'S  incli#*  10^  hi  caver  [Oitpqe. 


a*ffw  K 


Posf  Offk*  Sox  396- S 


South  Sioi45(  CU/,    Nebraiko    69776 


MOBILERS  •  SURPLUS  USERS 

Why  Guessavert  When  You  Can  Tunavert? 


^.•■* 


»•■ 


T»M.. 


TUNABLE.  CALIBRATED  transistor  converters  for  ayto  and 
hom§  radios.  Excellent  Sensitivity,  Selectivity,  S/N  ratio, 
and   Image  ftejection. 


just    plug    Into    auto    ant, 

jack! 

BFO     models     copy     SS8- 

CW-AM-FM! 

6-1       Sfiooth       Reduction 

Tunifligl 

MODEL   COVERS 
Marltie    2-3  ric. 
SWL 


2      Week      MONEY     BACK 

GUARANTEE! 

No  wires,  No  soldering! 

9   voU    battery    powered! 

100%  American  madel 

Shipped    fmm    Stock! 


BANO 
Marlrti 

Shoftwawe 
Shortwivc 

Fire-    itc.  375 

CB  &  ID  M*  275 

€    meters  504 

160  Mtlffs  160 

75    Meier*  75 


9*10  mt, 
14-18  me. 


37-50  me. 
26.9-30  aic- 
49.5-54.5  nc. 
1,8*2.0  me. 
3,8*4*0  mc. 


OUTPUT 
550  kt. 
550  ke- 
800  U* 

1500  Ic- 

1500  ke. 

1500  ke* 

550  ke, 

550  kc. 


PRICE 
$19.95  ppd. 

$19,95  ppd. 
$19.95  ppd. 

S34-95  ppd^ 
$34.95  pptt. 
$3435  ppd. 
$19.95  ppd. 
$19.95  pptl. 


TUNAVEiTEAS    with    tanabTe 


160 
80 

75 
40 
20 

15 


M 

m 

M 


1600 
600 
750 
400 
200 
150 


1.8-2,0  mc. 
3.4-4.0  me. 
3,8*4.0  mc. 
6.97-7.325  me. 
14.0-14.35  me» 


BFO  tor  SSB-CW-AM-FII 
550  ke- 


550  ke* 
550  ke. 
830  kc. 
830  kc. 
1500  kit- 


$24.95  ppd. 
$24.95  ppd. 
$24.95  ppd. 
S24.95  ppd. 
$24.93  ppd. 
$24.95  ppd. 


209-22.0  mc. 

Connecting  coax  tncfuded  with  non-amatetir,  CB*  &  6  M. 
Special  24''  connecting  coal  for  HP  amateur  moMs  .  ,  ,  $.85 

HERBERT  SALCH  A  CO*  Bonnie  View,  Woocfiboro,  Texcts 
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Bl 


s. 


a<i¥:is@s  bj  m^  lawyers  th&t 
don^t  3ro\3  ®v®r  proofread  j 

un^Mcf^  ^aplM  and 
«6^"  1^  Jt«w  for 
have  Kio  other  :t  ©course  but 
should  be  tarred  and  feath 


Dear  73: 

I've  had  many  requests  for  help  from  USA  amateurs 
concerning  putting  12  volts  in  VW's  as  in  my  article 
in  the  March  73*  A  new  possibility  is  a  three  phase 
generator  for  1±te  VW  1200  and  1300.  It  is  made  by 
Bosch  and  is  shorter  than  the  traditional  generators 
so  can  be  mounted  without  altering  the  hitter -system. 
You  can  buy  the  necessary  fittings  from  Bosch,  If 
you  want  to  make  your  whole  car  12  volts^  you  must 
not  break  up  the  6  volt  generator  or  the  fan  of  the 
air  cooling  system  would  not  be  driven, 

I  will  gladly  be  of  help  in  supplying  the  parts. 

Hein  Ahlers  DJ2ULr 
Oldenburg,   Gefmany 

Dear  73: 

There  will  be  a  Korean  QSO  Party  from  2400  GMT 
2  July  66  until  2400  GMT  4  July  66-  Present  plans  call' 
for  maximum  participation  from  tiie  HL9's  and  it  is 
hoped  that  the  HM's  wiil  also  participate.  Ttie  party 
will  be  held  on  all  bands  and  all  modes. 

An  appropriate  award  wiU  be  made  to  the  station 
outside  Korea  submitting  logs  with  the  most  HL9  and 
HM  contacts  during  this  period.  Logs  should  be  sent 
to  Eight  Army  Radio  Club,  Electronics  Craft  Shop, 
X9th  General  Support  Group,  APO  San  Francisco  96301- 
So  here's  a  chance  to  get  Korea  for  that  DXCC  and 
also  a  cliance  to  get  the  Kimchi  Award  sponsored  by 
the  Eight  Army  Radio  Club, 

Martip  L.  Smedley  WA3EBL 

Sec/Treas 

Eight  US  Army  Eadio  Club 

Dear  Wayne: 

I  just  received  the  April  issue  of  QST  and  turned 
to  the  Sweepstakes  results.  I  feverishly  searched  for 
my  score  as  this  was  my  first  SS.  Seventh  in  L,A,, 
not  bad.  As  I  looked  over  the  other  scores  I  was  as- 
tonished by  the  obvious  and  flagrant  cheating  most 
section  winners  displayed  in  submitting  their  power 
multiplier.  It  seems  mine  is  the  only  station  placing 
in  the  top  ten  in  L.A,  using  over  150  watts  input.  Dis- 
regarding that,  I  know  for  a  fact  that  this  is  not  true. 
It  must  be  obvious  to  any  contest  participant  that  it  is 
almost  impossible  to  rack  up  a  huge  score  using  low 
power.  You  cannot  control  a  frequency  using  under 
150  watts  in  the  heat  of  the  contest  I  feel  especially 
sorry  for  those  stations  who  accurately  reported  their 
score  only  to  be  pushed  out  of  a  section  win  by  a  ham 
who  lied  about  his  power.  This  practice  induces  those 
who  wish  to  be  honest  to  cheat  so  that  they  may  com- 
pete on  the  same  standard  as  the  big  guns.  The  ARRL 
obviously  recognizes  the  situation  and  by  their  silence 
sanctions  this  practice.  Wayne,  take  over  now. 

Ken  Feldman  WB6FRP 
Los  Ajig^les,  California 

Alas  Ken,  many  of  us  have  been  asking  that  this 
stupid  rule  of  the  Sweepstakes  be  changed  for  many 
years,  but  to  no  avail.  It  has  always  been  that  way 
and  I  suppose  it  always  will  be.  In  my  first  SS  partici- 
pation, back  in  1941^  2S  years  ago,  the  complaint  was 
the  same.  Virtually  all  oi  the  winners  had  to  cheat  to 
win.  Great  for  the  sporty  eh? 

It  wa^  difficult  to  figure  out  from  the  tnish-mash  re- 
port  in  QST  on  the  1965  Sweepstakes^  but,  neglecting 
that  finky  power  multiplier,  it  looks  as  if  WA4NGO  in 
Florida  with  S2S  contacts  in  73  sections  was  first  and 
W2NSD/1  in  New  HampshiTe  with  823  contacts  in  73 
sections  was  second.  And  I'm  embarrassed  for  the 
League  and  the  16  other  ^'winners^'  who  claiTned  they 
were  using  under  150  watts  and  took  the  multiplier. 
Ken,  we  all  know  how  much  power  these  fellows  were 
running. 


Dear  Wayne, 

Can  you  or  anybody  else  tell  me  why  in  the  name  of 
statistics  do  we  have  to  have  forty*eight  hours  of  BX 
contest  on  the  weekends? 

There  is  enough  activity  going  on  during  a  normal 
weekend  to  prove  most  anything;  fiarthermore,  DX 
operation  of  the  rag-chewing  variety  gives  a  more 
concrete  idea  how  good  the  equipment  and  band  con- 
ditions are*  If  it  is  necessary  to  gather  statistics  to 
prove  that  the  amateur  bands  are  overcrowded,  1 
would  say  that  a  mid-week  contest  would  be  far  more 
convincing,  because  there  would  have  to  be  some  sac- 
rifice on  the  part  of  the  participants  whose  free  time 
normally  falls  on  the  w^eekends. 

I  think  that  these  two  day  contests  are  in  poorer 
taste  than  the  DXpeditions.  Granted  that  everyone 
likes  to  work  a  new  QTH,  but  just  wliat  a  fleeting 
period  of  operation  in  another  wise  non-communicative 
location  proves,  except  that  there  are  no  radio  dead- 
spots,  is  more  than  I  can  see.  If  the  time  and  money 
spent  for  these  expeditions  was  contributed  to  the 
establishment  of  an  amateur  club  among  the  inhabi- 
tants of  these  regions,  then  there  would  be  some  last- 
ing benefit  to  world-wide  amateur  radio.  What  do  you 
say? 

Herbert  Heathy  Sr,  DJ0KK 


April  Issue 

It's  a  bit  hard  to  prinU  but  W0AIO  apparently  didn't 
like  Annie,  so  he  sent  us  a  skunk  along  with  the 
Annie  torn  out  of  his  cc,  PauL 

Dear  7^: 

Today  I  received  my  April  73,  Congratulations  to 
you  and  Wayne  Pierce  on  a  job  well  done.  For  next 
year  how  about  a  foldout  of  a  .  .  .  well  ,  .  .  uh  .  .  . 
you  know  .  .  . 

John   Hall   WN2UHK 
HomeU,  N,¥. 
PS,  I'm  a  minor,  so  please  send  future  issues  in  an  un- 
marked wrapper. 

Dear  7Z: 

Please  rush  me  another  copy  of  the  April  73.  Some 
*#%&@^  stole  the  centerfold  from  mine. 

Nemo 

Dear  Paul: 

73  arrived  today.  Noting  the  cover,  quickly  turned 
to  the  center  page  fold-out  of  a  bare  foot  VOA  trans- 
mitter* But  It  wasn*t  there. 

Think  the  short  note  about  the  author  of  some  arti- 
cles is  very  good.  Let  us  know  who  the  authors  are, 

Dave  WA9BQQ 
Chicago^  Illinois 

Dear  Sir: 

Just  received  the  very  mediocre  April  73. 
You  must  really  be  hard  up  for  articles  and  useful 
information- 
After  looking  at  the  (CENSORED)  [sic]  on  pages 
124,  125  and  126,  will  you  please  reconsider?  If  you 
can't  come  up  with  anything  better  than  that,  please 
leave  three  pages  blank  so  I  can  at  least  use  them  for 
scratch  paper. 

W.  A.  Sayles 

Dear  Paul: 

Re  your  question  on  comments  about  the  contents 
of  73  in  April. 

Only  a  CB  column  is  missing  to  make  73  jack  of  all 
and  master  of  none-  Pages  51  [Ham  Word  Play]  and 
124  [Annie]  stink,  38,  80  and  86  are  very  good  and  7 
is  juvenile.  82  and  diode  checker  are  out  of  CQ  and 
QST. 

All  in  all  73  is  not  too  bad  even  if  Wayne  always 
wants  help  or  money  for  his  projects;  he  is  as  bad  as 
I  am  but  then  he  does  not  like  me  anyway, 

VE6TW 
Thanks  for  your  comments.  Wayne  says  he  doesn't 
even  know  you.  How  can  he  dislike  you?  Paul 
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TRANSCEIVER    HIT   PARADE 


SB-34 


TR.4 

Use  our  tailor-made 
time  payment  plan. 
DRAKE 


TR  4  Transceiver 

585.00 

AC  3  AC  Supply 

79.95 

MS  3  Speaker 

19.95 

DC  3  DC  Supply 

129.95 

Mk  III 

6.95 

EICO 

EICO  753  Transceiver  Kit 

179.95 

EICO  753  Transceiver  Wired 

299.95 

EICO  751  AC  supply  speaker 

console  kit 

79.95 

EICO  751  AC  supply  speaker 

console  kit 

109.95 

EICO  752  DC  supply  kit 

79,95 

EICO  752  DC  supply  wired 

109.95 

HALLICRAFTERS 

SR500  Tornado 

395.00 

P500  AC  Supply/speaker 

109.95 

P500  DC  Supply 

149.95 

SBE 

SB  34 

395.00 

SB  2LA 

249.50 

SB  2M6 

12.50 

SB  2V0X 

34.50 

SB  2XC 

24.50 

SBE  Mike 

14.50 

SWAN 

Swan  350 

Swon  14-117  DC  Supply 

Swan  117XC  AC  Supply 


395.00 

1 20.00 

85.00 


f 

VitxiB  for  our  Specfaf 
Transceiver  Packet 

V. / 


HI  OM; 

Our  stocks  of  new  transceivers  are  complete.  We 
need  good  trade  ins.  Now  is  an  excellent  time  to  deal. 
May  we  hear  from  you? 

73,  Stan  Burghardt  WOBJV 

TRANSCEIVERS  PRICE 

DRAKE  TR-3  AC  &  DC  Supply  $549.00 

HALLICRAFTERS  SR-150  AC  &  DC   Syppfies  &  mobire 

mount  449.00 

SWAN   SW.175   &  Topaz   Mobife   Supply  139.00 

SBE    SB-34.    VOX.    Calibrator   &    Mike  429,00 


RECEIVERS 

COLLINS  75 A3  Receiver  &  Speaker 
HALLICRAFTERS    S-4DB   Receiver 
HALLICRAFTERS   SX-99    Receiver 
HALLICRAFTERS    SX-lOl    IMA   Receiver 
HALLICRAFTERS   SX-U5    Receiver 
HAMMARLUND    HQ-I/O    Receiver 
LAYFAYETT  HE- 15  Receiver 
NATIONAL   NC-88    Receiver 
NATIONAL  NC'105  Receiver 
RME-4350  Receiver 
RME  4350A  Receiver 

SSB   EXCITERS 

CENTRAL   ELECTRONICS   lOA,   QT-1.  458  VFG^   160,80, 

40,20  Mtr  Cotis 
HEATH   HX-20  Xmtr,  HR-20  Rcvr,  HP-20  Supply,   Spkr 

and  Cables 

TRANSMITTERS 

COLLINS  32V 1  Transmitter 

GLOBE  CHIEF  90  Transmitter 

GLOBE  CHIEF  90A  Transmitter 

GLOBE  CHIEF   DELUXE  Transmitter 

HEATH    DX-60  Transmitter 

HEATH   DX-IOOB  Transmitter 

HEATH  HG-IO  VFO 

HEATH   MT-1  Transmitter  &  HP-20  Supply 

JOHNSON  ADVENTURER 

JOHNSON   500  Transmitter 

KNIGHT  V-44  VFO 

LINEARS 

JOHNSON  COURIER   LINEAR 

JOHNSON    6N2    Thuoderbolt    Demo    with    Full    factory 
warranty 

VHF   EQUIPMENT 

CENTIMEG   432  MC  Converter  28  30  MC  IF 
COLLINS  62Sa  6&2    Mtr  Transverter 

MISCELLANEOUS 

CDR^HAM-M   Rotor — used 

COLLINS   F455J31   3.1    KC   Med,   niter  for  75A4 

COLLINS  F455J60  6.   KC   Mec.  Filter  for  75A4 

COLLINS   3D2C-3   Wattmeter — (new) 

HEATH    HO-13    Ham   Scan 

HEATH  V¥l   VFO 

Hy-Gain   DB*62   6&2    Mtr    Beam — used 

Hy^ain  TH-3  Tri-B^nder   Beam — used 

JOHNSON   250-23    Match    Box 

NATIONAL   NCXA   Supply 

TENNA  Heavy  Duty   Rotor — new 


249.00 
49.00 
79,00 

169.00 

349,00 

189.00 

69,00 

69,00 

89,00 

109,00 

119,00 


99.00 
249.00 

109,00 
29.00 
34.00 
39-00 
59-00 

109.00 
29,00 
69.00 
25,00 

375,00 
19,00 

119.00 


54.00 
795-00 

79.00 
19.00 
25.00 
119.00 
69.00 
10.00 
15.00 
49,00 
42.00 
85.00 
29.00 


*LESS  10%   FOR  CASH  AND  NO  TCADE 

WRITE  FOR  LATEST   REVISED   BULLETIN 

ISSUED  MONTHLY 
Box  37A     Woterfown,  So.  Dak.     Phone  605     886-5749 


America's   Most  ReUibla  Amateur  Dealer. 


JUNE   t%6 


85 


standard  Frequencies 

Dear  73: 

"Standard  Frequencies."  a  short  article  in  September 
1965  73  said  ",  .  ,  1000  cycles  {is  available)  from  the 
telephone  company  by  dialing  any  local  exciiange 
followed  by  9945."  It  shoiLld  have  added  "in  the  New 
York  City  area/'  Apparently  each  Bell  Telephone  divi- 
sion has  a  different  number  for  its  1000  cycle  test  tone. 
In  the  Minneapolis-St.  Paul  area  it  is  any  exchange 
followed  by  4098*  Telephone  companies  are  reluctant 
to  reveal  the  number  for  fear  of  overloading  the  line 
power -wise,  but  a  little  serious  spade  work  wOl  turn 
it  up,  I  was  able  to  compare  the  Minnesota  and  New 
York  City  tones  with  a  telephone  on  each  ear,  and  the 
tones  were  identical,  so  apparently  they  are  extremely 
accurate  as  to  frequency. 

Robert  Kuehii  W0HKF 
West  St,  Paul,  Minn. 

Dear  73: 

The  need  for  well  organized  traffic  nets  on  the  VHF 
frequencies  is  here.  One  good  example  of  this  was  the 
recent  blackout  in  New  England,  which  I  understand 
was  handled  quite  well  by  the  VHF  boys  in  that  area, 
I  feel  that  the  amateurs  don't  realize  the  importance 
of  these  nets  until  a  crisis  hits  their  area  and  then 
it's  too  late  to  think  about  organizing  a  traffic  net*  We 
are  a  group  of  well  trained  individuals  who  could , 
given  leadership  and  time,  set  up  one  of  the  finest 
emergency  nets  ever  dreamed  of.  I  am  speaking  of 
the  amateur  who  is  on  the  VHF  frequencies*  There  is 
a  needl  Over  300  disasters  occur  in  the  U.S,  every 
year  and  the  next  one  could  involve  you  and  your 
loved  ones.  There  are  a  number  of  these  well  orga- 
nized groups  in  this  country,  but  then  there  are  others, 
like  the  North-South  Carolina,  Georgia  sections  that 
are  lacking  In  emergency  groups.  Why  does  this  situa- 
tion exist?  One  good  reason  is  the  lack  of  activity- 
Night  after  night  I  can  sit  at  the  "rig"  and  hear  no 
signals  for  200  miles.  Why  canH  we  get  the  boys  on 
the  low  bands  to  do  their  local  rag  chewing  on  6  or  2 
meters?  They  are  crazy  to  try  what  they're  doing  on 
the  75  meter  band:  I'll  tell  you  my  explanation  of  the 
matter.  These  boys,  for  the  most  part,  are  scared  to 
give  it  a  try.  They  think  that  equipment  is  to  hard  to 
get  or  build-  They  also  feel  that  there  won't  be  enough 
people  to  talk  to.  These  are  good  reasons  on  the  sur- 
face,  but  when  you  get  right  down  to  fact,  they  hold 
no  water.  You  put  forth  effort  and  some  determination 
and  these  problems  will  no  longer  exist.  If  everyone 
would  talk  up  VHF  on  the  low  bands  and  point  out 
that  tiiere  are  many  open  frequencies  .  <  .  QRM 
FHEE  to  rag  chew  on  locally,  then  maybe  more  people 
would  get  on*  I  have  heard  too  many  ''slams"  against 
VHF  and  it  hurts.  "Sure  I'm  on  2  meters.  I  thought 
everyone  was  ,  •  .  at  least  all  of  us  that  have  a  tele- 
phone •  .  .  ha  ha,"  Or  you  might  hear,  "There  sure 
is  plenty  of  space  on  VHF,  I  was  up  there  and  listened 
for  one  whole  week  and  heard  no  one  ,  .  .  What  did 
I  have  on  6?  ,  ,  -  Oh,  a  sixer  into  my  ten -twenty- forty 
meter  vertical.  Sure  loaded  up  good  though  ,  ,  *"  What 
Is  wrong  with  these  supposedly  "skilled  technicians"? 
Can't  they  read  the  instruction  manual  that  clearly 
states  that  a  good  beam  CUT  TO  FREQUENCY  Is 
needed  for  satisfactory  results?  We  need  more  positive 
thinking  towards  these  bands.  If  we  are  to  use  them 
for  what  they  are  best  suited  for,  that  being  local 
QSO's  and  local  traffic  and  emergencies  H 1  If  more  of 
the  low  band  boys  would  talk  up  VHF,  or  better  yet 
shut  their  mouths  when  they  don't  know  anything 
about  them,  we  would  have  more  activity  up  on  these 
blessed  and  peaceful  bands  .  .  >  or  maybe  not.  Nobody 
want  to  be  alone.  Over  the  past  five  years  that  I  have 
been  in  S.C..  I  have  heard  many  stations  come  and  go 
on  6  and  2  meters.  They  don*t  stay,  or  they  do  so  little 
operating  that  they  might  as  well  be  gone. 

The  Greenville  VHF  Society  has  proposed  a  plan 
that  might  help  matters  in  this  area.  We  would  like  to 
form  a  loose  federation  of  clubs  In  this  Tri-State  area 
(mainly  the  ones  that  are  interested  in  VHF),  and 
through  this  organisation,  form  a  well  organized  traffic 
net  to  bind  the  states  together*  Furthermore,  an  ex- 
change of  information  between  the  clubs  In  the  form 
of  bulletins,  newspapers  and/or  membership  represen- 
tation for  lectures  would  keep  the  union  alive.  If  the 


clubs  would  consent,  an  annual  conference  could  be 
held  at  which  time  officers  could  be  elected  and  at 
which,  outstanding  VHF  men  (such  as  yourself)  and 
also  representatives  of  manufacturing  companies  could 
come  and  lecture  on  VHF  topics.  This  would  be  up 
to  the  individual  clubs  as  the  federation  does  not  in- 
tend to  change  any  of  the  basic  or  political  structures 
of  the  "local  club,"  The  federation  would  be  only  a 
supplement  or  an  aid  to  them. 

Needless  to  say,  it  would  take  a  lot  of  time  and  a 
great  deal  of  work,  but  we  are  willing  to  take  the 
first  step  in  this  matter  only  if  we  feel  that  others  will 
take  their  share  of  the  load,  I  have  appointed  the  vice- 
president  of  the  club  to  take  over  the  program  and  to 
handle  any  correspondence  that  there  might  be.  He 
will  be  more  than  happy  to  receive  letters  and  com- 
ment both  pro  or  con.  Please  address  all  correspond- 
ence to  Ron  Higgs,  WA4ZBV;  106  Clarendon  Dr..  Clem- 
son,  S,C,  2963L 

U.   P.  Gruickshank  WA4LTS 

President 

Greenville  S.C.  VHF  Society 

DX  Antennas 

Dear  Paul, 

It  seems  that  my  article  In  the  April  1966  issue  of  73 
("A  Look  at  Antennas  for  DX,"  p.  68)  has  stirred 
some  measure  of  controversy  among  the  DX  frater- 
nity. Lettei's  which  have  come  to  me  in  the  last  two 
weeks  have  largely  sought  to  differ  with  my  state- 
ments as  to  the  relative  merits  of  vertical  and  hori- 
zontal polarization  for  long-distance   propagation. 

Before  conmienting  on  the  arguments  expressed  in 
the  letters,  though,  let's  correct  an  ommission  in  the 
text  of  the  article,  as  published.  It  looks  as  though 
the  typesetter  completely  missed  page  6  of  the  original 
typewritten  manuscript.  In  the  right-hand  column  of 
page  71  there  appears  a  sentence  which  is  partially  in 
italics.  This  sentence  Is  correct*  but  the  next  is  not. 
To  correct  the  article,  substitute  all  of  the  following 
for  the  incorrect  sentence: 

The  point  of  this  is  that  an  intelligent  choice  of 
antenna  height  consistent  with  Figs.  4  and  5  and  your 
pocketbook  will  get  you  the  best  DX  signal  for  the 
money  you  have. 

Now  let's  talk  about  some  specific  antennas.  If  you 
have  bought  or  built  the  tower  that  best  fits  your 
wallet  and  radiation  angle  requirements,  it  is  time  to 
find  an  antenna  with  the  most  gain  and  front-to-back 
ratio  you  can  afford.  Keep  in  mind  that  the  radiation 
angle  is  almost  completely  established  by  the  antenna 
height,  not  by  the  type  of  anteiuia,  with  the  mild 
exception  of  the  cubical  quad,  which  will  be  discussed 
later. 

Of  course  the  cadillac  of  DX  antennas  is  the  rhom- 
bic, with  the  vee-beam  a  close  second.  If  you  can 
afford  it,  and  have  the  space,  put  some  up.  The  design 
tables  are  readily  found  In  the  handbooks.  The 
average  ham,  however,  must  make  up  his  mind  be- 
tween the  various  types  of  tower-mounted  rotatable 
arrays.  The  most  popular  of  these  types  are  the  Yagi 
and  the  quad,  so  let's  compare  the  two. 


Quad  vs.  Yagi 

Perusal  of  the  reams  of  information  that  has  been 
written  about  the  quad  and  Yagi  arrays  brings  to 
light  some  interesting  points  of  difference  between  the 
two.  Probably  the  most  important  difEerence  con- 
cerns the  radiation  angles  obtainable  from  them.  For 
heights  greater  than  one-half  wavelength  Fig.  4  ap- 
plies to  the  quad  just  like  any  other  antenna.  At  a 
height  of  one -half  wavelength  or  less,  however,  the 
Quad  produces  slightly  lower  angle  radiation  than  the 
Yagi  will.    (End  correction) 

Now  in  hopes  of  clearing  up  the  questions  posed  by 
those  Interested  enough  to  write  letters,  I  will  reiterate 
some  of  the  points  made  in  the  article. 

1-  The  real  interest  a  DX  man  has  in  his  antenna  is 
in  creating  the  maximum  signal  strength  at  the  DX 
location.  If  his  antenna  does  this  whUe  transmitting,  it 
will  also  make  a  superior  receiving  antenna  for  listen- 
ing,  So  the   question  resolves   itself   into   this;    which 
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polarization  produces  the  maximum  field  strength  at 
the  distant  location?  The  relative  merit  of  an  antenna 
to  produce  this  distant  field  strength  is  evident  in  its 
vertical  radiation  pattern.  The  important  considera- 
tions are  the  vertical  angle  of  the  lowest  lobe;  and 
the  length  of  the  lobe»  which  represents  the  field 
strengtli  generated  by  the  anterma.  This  disregards 
gain  in  the  horizontal  plane,  of  course. 

2,  For  equal  total  antenna  heights  above  average 
ground  greater  than  one^half  wavelength,  the  vertical 
and  horizontal  both  produce  roughly  the  same  radia- 
tion angle  at  the  usual  DX  frequencies.  This  assumes 
that  the  horizontal  antenna  is  a  half -wave  dipole,  and 
the  vertical  is  composed  of  an  array  of  half-wave 
dipoles  arranged  coHinearly  and  fed  In  phase-  But 
(although  the  radiation  angles  are  about  the  same), 
the  horizontal  will  produce  at  least  3  db  more  signal 
strength  in  the  lower  lobe.  This  is  because  horizon- 
tally polarized  energy  radiated  nearly  parallel  to  the 
earth's  surface  is  more  completely  reflected  than  is 
vertically  polarized  energy. 

3,  It  is  true  tliat  continuing  to  stack  coUinear  verti- 
cal dipoles  to  greater  and  greater  heights  will  produce 
lower  and  lower  radiation  angles.  But  due  to  poor 
reflection  characteristics  of  the  actual  average  ground 
for  vertically  polarized  energy,  the  radiated  field 
strength  is  simultaneously  decreasing  in  these  lower 
lobes.  The  net  effect  is  that  a  simple  horizontal  dipole, 
mounted  at  the  same  total  height,  will  radiate  a 
stronger  signal  to  the  DX  location  than  will  an  array 
of  collinear  vertical  dipoles. 

4,  Let's  take  a  look  at  two  examples.  Firsts  assume 
a  particular  ham  has  a  five-eighths  wavelength  high 
(about  40  feet)  wooden  mast  for  use  on  20  meters.  He 
can  either  run  a  five-eighths  wave  vertical  wire  up 
the  side,  or  he  can  mount  a  horizontal  dipole  of 
aluminum  tubing  on  top.  The  cost  would  be  about  the 
same  In  either  case.  Wliich  will  produce  the  better  DX 
signal?  Consideration  of  Figs.  2,  3  and  4  in  the  original 
article  will  lead  to  the  conclusion  that  the  vertical 
radiation  angles  from  both  antennas  would  be  about 
23  degrees.  This  Is  true,  but  the  field  strength  from 
the  horizontal  dipole  will  be  just  about  3  db  greater. 
These  statements  can  be  proven  {with  some  effort) 
through  use  of  Equations  27a  and  27b.  p.  699  refer- 
ence 2,  and  the  image  concept.  This  was  where  the 
computer  came  in  handy H 

5,  Another  example  is  a  comparison  between  the 
antenna  shown  in  Figs.  2d  and  3,  and  a  horizontal 
dipole  mounted  at  one  wavelength.  Again  the  total 
heights  are  the  same,  and  again  the  radiation  angles 
will  be  about  the  same.  But  the  horizontal  dipole  will 
give  about  3  db  more  signal  strength  at  this  angle, 
and  would  give  about  6  db  were  it  not  for  the  fact 
that  the  radiation  pattern  has  split  into  two  vertical 
lobes* 

6,  The  purpose  of  my  article  was  not  to  malign  the 
vertical  as  a  DX  antenna.  After  all,  many  amateurs 
are  having  good  success  with  them,  and  will  continue 
to  work  their  share  of  the  DX.  I  would  simply  point 
out  that  the  horizontal  is  consistently  somewhat  su- 
perior at  frequencies  above  10  megacycles,  where 
equal  total  antenna  heights  are  compared.  On  the  40 
meter  band  the  situation  is  about  a  to^-up.  with 
possibly  a  very  slight  edge  to  the  vertical,  since  a  40 
meter  horizontal  dipole  can't  be  supported  on  a  single 
rickety  wooden  pole,  but  a  vertical  made  of  wire  can 
be  run  up  the  side.  For  the  man  who  is  well-heeled, 
however*  the  horizontal  will  probably  buy  him  better 
performance  if  he  is  willing  to  spend*  the  money 
needed  to  gain  the  necessary  hMght.  On  the  80  and 
160  meter  bands,  I  consider  the  vertical  to  be  the 
best  choice. 

I  hope  the  foregoing  has  shed  some  additional  light 
on  the  DX  antenna  problerru  For  those  who  might  be 
interested  in  discussing  the  problem  further  I  am 
found  frequently  on  the  40  through  10  meter  bands 
(both  SSB  and  CW),  and  would  be  happy  to  schedule 
a  QSO  with  anyone  to  exchange  views. 

Bob  Nebon  K6ZGQ/5 
San  Antonio,  Texas 

P.S,— The  DX  antenna  here  is  a  tri-bander   {20-15-10} 

at  72  feet. 


Dear  Wayne, 

In  response  to  the  letter  of  Paul  Gihring  {W9JAB>, 
in  the  March  73,  I  would  like  to  correct  what  seems  to 
be  a  misapprehension  concerning  the  state  of  gravita- 
tiona)   theory.  Wliile  no  contemporary  physical  theory 
is  m  totally  satisfactory  condition,  it  is  not  true  that 
"any  physical  explanation  or  deiinition  for  the  gravity 
field  has  scarcely  been  touched  on."  One  might  begin 
his  reading  on  the  subject  with   the  basic  papers  of 
Einstein  and  others  which  were  first  published  in  the 
initial  decades  of  this  century.  (Now  available  in  Dover 
paperback).  A  considerable  body  of  published  experi- 
mental and  theoretical  materials  exists  in  the  litera- 
ture from  that  time  on  until   the  present,  where  the 
work   of   Wheeler,    Dicke   and    FejTiman    (to    mention 
only  a  few)  can  be  found  continuing  the  same  tradi- 
tion in  almost  any  recent  volumes  of  the  Physical  Re- 
view.  Unfortunately,   the   casual   reader   will  have  as 
much  or  more  difficulty  in  reading  these  works  as  did 
the   contemporaries   of   Maxwell   In    the   last   century, 
upon  first  encountering  his  momentous  theory. 

Still,  I  would  hate  to  see  this  discourage  the  ama- 
teur experimenter.  The  fresh  and  unprejudiced  point 
of  view  has  nearly  always  proved  fruitful  for  the 
progress  of  our  knowledge  of  the  physical  universCt 
and  this  may  be  no  exception.  It  may  also  be  that  the 
extreme  care  needed  in  observing  effects  known  to  be 
so  small  is  not  outside  the  realms  of  possibility  for  to- 
dav's  advanced  hams. 

Andrew  J.  Duftier  WA7CXW/G 
Los  Gatos,  CaL 


WTW 

Dear  Wayne  and  Gus: 

I  received  the  dope  on  WTW  this  morning  and  am 
glad  to  see  someone  come  up  with  a  sensible  award 
for  DXers.  You  can  count  on  me  trying  to  be  one  of 
the  first  WTWers  from  the  fifth  district.  I  used  to  be 
very  active  In  DX  back  when  Wayne  was  at  CQ  and 
Dick  KV4AA  was  DX  editor,  but  after  the  way  CQ 
and  AREL  has  run  their  DX  departments  I  just 
haven't  had  the  enthusiasm  I  used  to  have  back  when 
I  organized  the  West  Gulf  DX  Chjb  and  was  its  presi- 
dent for  the  first  two  years. 

Bob  Wagner  W5KUC 
lioiiey  Grove,  Texas 


Corrections  to  Articles 

Dear  73: 

I  don*t  mean  to  nit-pic  the  feedline  aitiele  by 
W0OPA  in  March  because  I  enjoyed  it  very  much*  but 
in  Fig,  3,  I  believe  that  Harvey  meant  for  the  antenna 
to  be  a  folded  dipole  rather  than  a  single  dipole.  For 
just  a  dipole*  the  balun  should  have  been  a  1 :1  match- 
ing transformer  or  a  bazooka. 

David  Clingerman  WA3CCN 


Dear  73: 

Regarding  the  article  on  "diversity"  in  the  April  73, 
page  92:  Diversity  recombination  must  be  done  after 
tiie  detector,  so  that  all  RF  phase  info  is  lost.  Other- 
wise there  will  be  RF  cancellation  regardless  of  the 
number  of  antennas.  There  is  a  reason  for  the  use  of 
the  two  receivers  and  the  author  should  have  realized 


Tom  Lamb  KSERV 
Mansifieldf   Ohio 

Dear  73: 

Fine  article  by  John  Nelson  about  Current  Propa- 
gation- 
Suggest  that  you  rtin  a  warning  in  next  issue  cau- 
tioning against  looking  directly  at  the  sun  thru  a  tele- 
scope, binoculars  or  other  device.  Even  with  a  smoked 
glass  or  other  filter  one  could  receive  permanent  dam- 
age to  the  eye.  The  best  way  is  to  reflect  the  image 
on  to  a  white  card  where  one  may  safely  examine  the 
sun's  surface* 

Hal  Bumham  K4WIQ 
West  Palm  Beach^  Florida 
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EXCLUSIVE  NEW  SSB  TRANSCEIVER 


"DUO-BANDER  84" 


AVAILABLE 


EDWARDS  ELECTRONICS 

300  WATT -SSB  TRANSCEIVER 
80  AND  40  METERS 

300  WAHS  PEP/SSB 
2  Kc  DIAL  CALIBRATION 
RUGGED  RELIABLE  PRINTED 
CIRCUITRY 

STABLE-TRANSISTOR  VFO 
DUAL  SPEED  VERNIER  VFQ 
TUNING 

BUILT-IN  SPEAKER  -  GIMBEL  BRACKET 
EZ  "ONE  KNOB"  TUNE-UP-JUST  PEAK 


15995 


COMBINATION  "S"  METER  AND 

OUTPUT  METER 

McCOY  4  CRYSTAL  LAHICE 

FILTER 


\.\i/^ 


^  ^ 


POWER  SUPPLIES 

MODEL  DC384 
Deli  vers  full  power  from 
negative  ground,    12-14  VD( 
input  source.        $89.95 

MODEL  AC384 
Delivers  FULL  power 
from    115  VAC  input 

MODEL  AC48 
Delivers  voltages 
for  250  WATTS  PEP 
input  power  from 
US  VAC  input.      $49,95 


^Mfard 


Electronics 


AREA  CODE  806  -  PO  2^8759  /  1320  19th  ST.  /  LUBBOCK,  TEXAS  TOiOT 
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TRANSMtTTIHG  UCTmCAL  SPECIFICAYIQNS 

POWlft  INPUT -300  warn  SSS  PEf^.  BANOS*ftO  om*  40  m*ter  a^r^tru'  t  r, 
•fog#.  FSiOUENClES-  7.1D0  to  7.300  U  ofnl  3.100  to  4  000  U  MODE  -l^& 
llfNtftft  tidsbcind  irammiitkOfi  on  a[k  fr»qu«ncFrtL  GENERATION —cryi^ol  cncil- 
lator,  TRANSlSTORiZfD  BALANCID  MOD  .  ipKial  McCOY  2,7  k£.  CRYSTAL 
LATtlCf  f  ILTfK,  hvtefO'dyTivd  ogomtt  vfc.  FREQ.  CONTROL -itobl*.  TRAN- 
SISTORIZED VFO  oT  low  frrqi^rncy  tof  miaiimum  tiDbiTurv.  MICROPHONE 
h»oh  4mp«d<3nc«.  TRANSISTORIZED  SPEECH  AMPLIFIER,  lu^robir  fof  cryitol/ 
cvronniic/dynomie  mi<fopKor>ef.j  METERING— RF  ouipMt  m*i«ringi  for  f-2  tun- 
ifig  UwiTchablff  meicnng  fof  biat-ivi),  OUTPUT— 52  Ohm  tiped  PI-NET  moicK^ 
ing  circLiil  fo  retoy  iwirchtng  and  SO- 239  cook  fiit-ng.  SUPI^RESSION— corrivr 
odj^i^tabEt  with  cenrrsl  to  -50db,  unwomtd  nd^bomii  -4S  db,  spurious  -^^Odb, 


fiECEJVING  ELlCTRICAi  SPECIFICATiaiiS 

INWIT  -  itkrr  i*fF*cKed  ontenno  c^cu't  *fl  *^  F  *tog*,  SENSITIVITY  —  brtt^f  'Hen 
I  i»w  Im  10  db  S/N  roi«;  MODE— bs^pvi"  i*di«b<3fl)(i  4L5BI  iHr^ugh  crvi^Q*  lattic* 
M»rf  wtH  b^ndp^u  0i  IJ  kt^  -bdb  po-MH  AVC  -  TitANSISTORlZED  «itti 
dy^ol  i>m9  coftitaflr.  fati  atiocli'&tow  f^ltaiv.   DETECTOR— product  type  tot 

Qphfnvm  'tfrnt'T-vify  and  nunimum  dilTAflion,  AUDIO—  I  *orT  44iTpyT  'ft  builf'i*! 
tp«alief,  "S"  METER  ^i^h  uracyu^m  fub«  wfiUmeter  type  citcuitFy. 

POWER  REQUIREMENTS  FOR  OPERATION 

For  FULL  p£iw«r  qperafion,  ihe  foMowing  vDMogipt  and  curr^ntt  mv%l  b#  dtLv 
•fed  lo  the  irontceivpr:  800VDC  @  40d  mo  peroi  (10%  regulotion  80-400  ma  J; 
325VOC  @  2D0  mei.  <I0%  rtgyltitifinh  n«gat.Mr  -100  VDC  bas  @  30  ma  ,  I? 
VOC  @  200  ma.,   I2VAC/DC  @  5  Amp.,  qII  DC  vcltcg«if,  h«ing  iuitobl^  fili«r«d 
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HOTTEST 


RKEIVfR 
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TRANSCilVER 


tJt^inmctt* 


o 


r^y 


LESS  THAN 
ONE- HALF  CUBIC 


GALAXY  S: 


FOOT 


SIZE 


COVERS  80-40-20-15- to  METERS 

for  fIXiD  and 
MOBILE  SlATtONS 
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NEW    PRODUCTS 


Polytronics  PC-6CD 

You're  all  faniiliar  witli  the  eKcellent  Poly- 
Comm  PC-6.  Now  PoKlronics  is  making  a  new 
model,  tiie  PC-6CD,  that's  civil  defense  ap- 
proved in  addition  to  all  of  the  other  features 
you  know*  The  price  is  only  $199.95  direct  or 
from  your  dealer.  Incidentally,  Polytronics  has 
recently  been  bought  by  Mtro  Corporation  of 
America,  a  large  company  well  knouTi  to  read- 
ers who  are  engineers  or  in  the  industry.  We 
hear  that  they  have  some  very  interesting  new 
products  in  the  works,  Polytronics,  900  Bm- 
hngton  Avenue,  Silver  Springs,  Md,  20910, 


.i-4 


S-S  S-S  TV  Camera 

Squires-Sanders  has  just  announced  a  new 
k)w  cost,  liigh  quality  solid  state  TV  camera 
smaller  than  a  telephone.  The  camera,  the 
SS-310,  deliv^ers  high  resolution  pictiu-es  on 
video  monitors  or  conventional  TV  receivers, 
and  may  be  linked  to  as  many  screens  as  de- 
sired. The  camera  contains  19  silicon  transis- 
tors, 2  germanium  transistors  and  14  diodes. 
A  noteworthy  feature  is  its  automatic  light 
level  control  to  insure  clear  pictures  under 
vii  tually  aU  conditions.  Price  of  the  SS-GOl, 
with  fl.4  lens  and  25  feet  of  cable,  is  only 
$289,95,  SquireS'Sanders  also  is  making  a 
large  number  of  accessories  available  and  the 
man  to  write  for  more  information  is  Dick 
Marten  at  Squires-Sanders,  Martinsville  Road, 
Millington,  NJ,  07946 


ATV  Research  Transistor  Camera  Kit 

AT\'  Research  has  put  together  an  easy-to- 
huild  kit  for  an  inexpensive  transistorized  TV 
camera.  The  kit  with  ail  parts  inc lading  the 
pc  board,  but  not  tlie  vidicon  (which  you  can 
often  get  tree)  costs  only  $149,50.  They  also 
make  the  manual  for  the  camera  available  for 
$5.00  (refundable  with  order)  and  hard-to- 
find  components  for  the  transistor  camera  or  a 
tube-type  camera  can  be  bought  for  corre- 
spondingly reasonable  prices.  Send  for  tlieir 
fascinating  free  catalog  today.  ATV  Research, 
P.O,  Box  396,  S.  Sioux  City,  Nebraska, 

E-V  602 F  Mike 

The  new  Electro- Voice  602F  handliekl  dy- 
namic mike  is  especially  designed  for  mobile 
and  other  high  noise  applications  with  its 
noise  cancelling  features.  The  602F  has  a 
positive,  highly  reliable  detent  switch  and  the 
whole  mike  is  ruggedly  built.  Price  is  $57.50 
from  E-V  distributors.  You  can  get  more  in- 
formation from  Lynea  Dalrymple  (I)  at  Elec- 
tro-Voice in  Buchanan,  Michigan  49107, 


Tiny  Tor 

Bet  vou*d  like  one  of  these— and  >^ou  can 
afford  it,  too.  It's  the  Tiny  Tor  alternator  that 
supplies  up  to  350  watts  115  volts  AC,  6/12 
volts  DC— yet  it  weighs  only  12  lbs.,  is  onh' 
7K  X  lOK  X  SW\  is  all-metal  in  construction, 
requires  no  batteries  for  starting  and  uses  a 
high  quality^  Ohissen  and  Rice  %  HP,  2  cycle 
recoil  start  engine.  The  price  is  a  fantastic 
$79,50  and  its  fuUy  guaranteed:  Algert  Sales, 
1805  Wilshirc  Blvd.  Los  Angeles,  California 
90057- 
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Knight-Kit  6  Meter  Transceiver 

The  new  Knight-Kit  TR-106  6  meter 
transceiver  is  going  to  attract  a  lot  of  atten- 
tion. It  covers  50-52  MHz  on  receive  with 
nlivistor  rf  stage  for  a  .5  mv  sensitivity,  and  8 
kHz  bandwidth.  The  receiver  is  double  con- 
version, so  has  high  image  and  if  rejection. 
The  transmitter  runs  about  15  watts  input  to 
the  final  with  high  level  plate  and  screen 
modulation.  The  TR-106  uses  8  MHz  crystals 
or  the  Knight  V^107  VFO.  Both  AC  and  tran- 
sistor 12  volt  DC  power  supplies  are  built  in, 
Price  for  the  transceiver  kit  is  a  low  $139.95 
and  die  VFO  kit  is  $19,95.  They're  sold  by 
Allied  Radio,  100  N,  Western  Avenue,  Chi^ 
cago,  Illinois  60680. 


UHF  Semiconductors  from  Tl 

Texas  Instruments  has  recently  introduced 
some  new  UHF  and  microwave  semiconduc- 
tors diat  look  interesting.  One  is  a  Schottky- 
Barrier  UHF  mixer  diode  (TIV305)  ideal  for 
UHF  tuners  and  microwave  mixers*  It  has  a 
typical  noise  figure  of  only  6  db  at  900  MHz 
(mc)  and  a  very  low  total  capacitance  to  re- 
duce the  possibility  of  interference  to  other 
receivers.  Local  oscillator  power  requirements 
are  very  small,  too.  One  of  its  big  advantages 
is  very  nigged  construction— it  uses  no  deU- 
cate  cat  whiskers  for  contact.  Price  is  $3.25 
for  one.  Another  new  product  is  a  rnicrowave 
germanium  planar  transistor  (TIXM103  and 
104)  that  can  replace  TWT's,  tunnel-diode 
amplifiers  and  paramps— economically.  It's  a 
good  amplifier  and  offers  up  to  6.5  db  gain  at 
3  GHz  with  a  5.5  noise  figure.  Typical  NF  at 
L5  GHz  is  3.8  db.  The  price  is  $82,50  apiece 
for  the  103  (takes  three  to  replace  a  TWT), 
but  compare  that  to  typical  TWTs  at  $2600. 
A]  so  J  they're  much  smaller,  last  longer  and 
take  much  less  power,  Anotlier  TI  semicon- 
ductor is  the  TIXS39,  an  NPN  epitaxial  planar 
silicon  transistor  ideal  for  transmitters.  It  fea- 
tures low  IM  distortion  J  frp  over  I  GHz,  typical 
power  gain  of  13  db  at  200  MHz  and  3  watts 
dissipation.  You  can  get  more  info  from  your 
TI  distiibutor  or  TI  Tech  Service,  P.O.  Box 
5012,  Dallas,  Texas  75222. 


(WT 


OFFERS 


THE  NEW 


350 


TRANSCEIVER 


M 


5    BANDS 


400    WATTS 


$395.00 


3.5-4.0  mc,  7.0-7.5  mc,  13.65*14.35  mc,  21.0-2T.5  me, 
28.5-29.0  mc  (10  meter  full  coveroge  kit  available). 
Has  Transistortzed  VFO,  crystal  latttce  filter,  ALC, 
AGC  &  S-meter.  320  watts  CW  input,   125  AM  input 

#  AC   Power  Supply,  matching  cobinet   with  Speaker 

$85.00 
m    12    Volt    DC    Supply    Model    14-117  $120.00 

•  Plug  in    VOX    Model    VX-1  35.00 


ALSO    IN    SIOCK: 

Mark  I  linear  Ampliffer  Complete  with  tubes  at 
$493.00,  Swantenna  ModeT  45  Manual  Band 
Selection  $65.00,  Swantenna  Model  55  Remote 
Control  ^  Band  Selection  $95.00,  Also  other 
accessories. 

Largest    Stock    of    used    equipment    in    the    Northeast 
Wrrt«  for  latest  Complete   List 


efOftd 


P  O.  BOX   312        ^«^^*^?!,^^o 

603-225-33S5 


CONCORD,    N.    H 


TRI-BAND 

QUAD  ANTENNAS 

At  last  ...  a  quad  an- 
tenna that  will  really  stay 
lip  in  the  air-  Not  a  tri- 
band,  but  actually  three 
antennas  in  one.  Each 
band  has  a  spjieirtg  of 
O.lo  and  an  inpnt  Im- 
ped anee  of  52  ohms.  There- 
ftire  when  fed  with  a 
single  EG-S/U  coaxal 
feedline,  the  S\TO  is  1-5 
to  I  or  \gsb  on  all  band^. 
It  requires  no  loading 
cQi]a»  no  balling,  and  will 
handle  a  full  2  KW  PEP, 
This  quad  han  a  forward 
gain  of  8  db,  a  front  to 
back  ratio  of  25  db  and 
a  front  to  side  ratio  of  50  db.  PhF&icallr  tb!s  qm^  is  17^ 
feet  long,  has  a  turning  radius  of  less  than  nine  feet  yet  ^feighs 
only  21  pounds.  The  lightweight  construction  of  flberglass  rod 
and  alnniinum  tubing  is  extremely  strong  hul  at  the  same  time 
pf^rniits  tlie  nse  of  a  low  cost  TV  r<>ta.tor.  In  fact,  an  antenna 
of  this  type  has  been  up  for  S%  years  at  tny  QTH  and  stayed 
up  in   65  juph  winds  with  a  simulated  ice  load  of   20   pounds. 

These  tri-hand  quad  antennas  come  complet-^  with  all  fiberglass 
and  alumimim  fspiders*  #14  antenna  wire,  250  pound  teat  nylon 
guys,  all  assomhly  hardware  and  eoinplete  assembly  and  tuning 
instniction.^.    Shipping  weight — 22    iMiundB.    (For  pictures   of  the 

quad  at  my  QTH  see  page  i)l  of  the  April  73) ^99 S5 

For  mounting  rotors  down  Inside  the  tower,  a  114  i^<*h  diameter, 
sis  foot  long  alinuinum  tube  is  available  for  an  additional  $2.50 

Illinois  residant  add  local  sales  tai. 

MACO  PRODUCTS 

915    E.    Cornell    Ave.,    Springliefd,    IIL    62703 
Phane   (217)   544-5891 
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INTRODUCING 


I 
I 


I 


ACTUAL  SIZEl       MODEL  MT-2 

}     MULTI-METER 

I 
I 


$12.95 


I 
I 
I 
I 


I    POST-PAID     USA  &  CANADA  I 


I 
I 


QUEMENT 
"  ELECTRONICS 


I 
I 
I 


TOOO  SOUTH  BASCOM        SAN  JOSE,  CALIFORNIA 

"Northafo  California's  Most  Complete  Ham  Start 

SINCE  1933 


n 


I 
I 
I 
I 
I 
I 


AIco  Readout  Indicators 

Alco  has  just  announced  a  new  digital  read- 
out indicator  that  should  appeal  to  many  ex- 
perimenters. It  comes  ill  two  models,  for  6 
volts  or  14,  and  incliides  the  ten  digits  and  a 
perinfl  The  Indicator  is  only  about  2M  x  5J 
indies,  so  shfiuld  fit  just  about  an>^vhere.  You 
can  get  more  details  from  Alco  Electronic 
Prodnctsi,  Lawrence,  Massachusetts. 

No^Mar  Antenna  Mount 

Newtronics  has  just  annoimced  the  new 
TGM-1  tiuuk  groove  antenna  mount  that  per- 
mits s'ou  to  mount  your  mobile  wliip  without 
drilUng  any  holes  in  your  car's  finish.  The 
mounts  don't  interfere  with  trunk  closing  and 
are  fully  adjustable.  Price  is  only  S3, 95  in 
chrome-plaled  steel  or  S4,95  In  stainless.  See 
your  distributor  for  more  information  or  write 
Jim  Taylor  W8EEC  at  Newtronics,  3455  \  ega 
\\cnue>  Cleveland,  Ohio  44113, 

Drake  SW-4 


Serious  SWL*s  should  make  sure  that  the>' 
get  the  complete  specifications  on  the  new 
Drake  SW-4  international  short  wave  broad- 
cast receiver.  It  covers  6-6.5,  9.5-10,  11.5-12, 
15-15.5,  17,5-18,  2L5-22,  and  25.5-26  MHz 
with  the  crystals  supplied  and  offers  many 
oi  the  features  of  the  well-known  Drake  R-4A, 
th(mgh  adaptcul  specifically  for  SWBC  listen- 
ing* Price  is  $289.00  and  you  can  get  more 
iiifonnalion  fiom  R,  L.  Drake  Company,  540 
Richard  St,  Miamisburg,  Ohio  45342. 

Higher  Power  for  TA-33  Jr. 

Owners  of  Mosley  TA-33  Junior  Trap  Mas- 
ter antennas  may  now  have  liiglier  power  by 
replacing  the  TA-33  Jr.  radiator  element  with 
the  MP-33  Tig- Array  radiator  element 
(MPK-3  Kit).  Then  the  antenna  will  handle 
750  watts  AM/CW  or  2000  watts  PEP  SSB. 
Write  to  Mosley,  4610  North  Lindbergh 
Blvd.,  Rridgeton,  Missouri  63042- 

40  meters  with  your  MP  33 

You  can  use  vour  new  Moslev  MP-33  Tig- 
Array  on  40  by  adding  a  40  meter  rotatable 
(lipoie  (Kit  TA-40KR)  to  it.  Addition  of  the 
TA-40KR  doesn't  change  any  of  tlie  MP-33's 
electiital  characteristics.  The  TA-40KR  may 
also  l>e  atlded  to  40  to  the  TA-31,  TA-32, 
TA-3:5  and  TA-36,  or  to  the  modified  TA-33 
Jr.  (see  parapaph  above).  Write  \tosley  for 
more  information. 
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Vista  212  Tape  Recorder 

There  are  so  many  cheap  junky  tape  record- 
ers on  the  market  these  days  tliat  it  is  hard  to 
know  what  to  biiv  when  \ou  decide  that  vou 
need  something  along  this  line.  Most  of  us 
have  probabK  been  stung  in  our  first  buv,  or 
at  least  have  a  friend  who  did. 

While  out  in  Los  Angeles  I  dropped  in  at 
Radio  Products  Sales  and  they  were  featuring 
the  \  ista  212  for  under  §40,  This,  if  it  worked, 
looked  like  just  what  I  needed.  It  could  be 
used  on  the  operating  table  to  record  DX  con- 
tacts that  I  wanted  to  play  back  later  ,  .  .  an 
accessory  phone  pickup  was  available  so  I 
could  record  phone  calls  I  wanted  to  remem- 
ber ,  ,  ,  and  I  could  take  it  to  club  meetings 
and  hear  my  talks  over  again  to  see  where  I 
mi^t  improve  them.  The  littie  thing  only 
weiglied  4V2  pounds,  complete  vrith  batteries. 

Naturally  I  bought  one.  I  think  the  small 
si2:e  (8''  x  10'-  x  3")  made  it  particularly  attrac- 
tive for  it  was  small  enough  for  me  to  pack 
along  on  my  trips,  I  also  hked  the  two  speed 
facility  so  1  could  record  music,  if  I  wanted, 
at  the  higher  speed  and  most  of  the  rest  of 
my  stuff  at  the  slow  speed  which  would  give 
me  an  hour  of  recording  on  the  3V2"  reel  of 
tape  on  each  side.  Another  good  feature  was 
the  automatic  level  for  recording  -  .  .  tliere 
was  no  control  for  this>  it  just  set  the  level 
automattcally  and  I  found  that  it  would  record 
voices  across  the  room  as  well  as  my  own 
right  up  close. 

This  little  recorder  goes  everywhere  with 
me  now  and  I  have  not  had  a  moment's  regret 
about  buying  it.  Wlicn  Fm  home  it  sits  on  my 
desk  ready  to  record  from  the  phone  or  oflF 
die  air.  When  Tm  away  1  pack  it  in  a  comer 
of  my  bag,  I  find  the  recorder  to  be  quite 
reliable  and  simple  to  operate, 

,  .  .  W2NSD/1 


Motorota  Semiconductor  Data  Supplement 

A  few  months  ago  we  mentioned  the  new 
Motorola  Semiconductor  Data  Manual,  a  fat, 
full  listing  of  all  the  Motorola  Semiconductor 
devices  witli  their  complete  spec  sheets  and 
some  other  useful  information.  Well,  Motorola 
hasn't  been  sitting  on  their  hands,  as  the  new 
Supplement  1  to  this  manual  proves.  It  costs 
$1  and  lists  all  of  tlieir  newer  semiconductors. 
You  can  get  a  copy  from  your  Motorola  dis- 
tributor or  from  TIC,  Motorola.  Box  955, 
Phoenix,  Arizona  8500 L 


ONLY 

$5.95 


MAKE  ONE  COAX  CABLE 
DO  THE  WORK  OF  THREE! 


is  low  cost  three  position  coax  switch 
is  perfect  for  hams,  CB'ers,  servicing 
and  experimenting.  You  can  use  this 
switch  to  transfer  your  transmitter  or 
transceiver  to  three  antennas  or  to 
transfer  three  separate  transmitters  to 
one  antenna.   Look   at  these  features: 

•  Handles  more  than  1000  watts 
of  power 

•  Selects  any  one  of  three  inputs 

•  May  be  cascaded 

•  Uses  standard  SO-239  (UHF) 
connectors 

•  Negligible  insertion  loss  and 
leakage 

•  Sturdy  construction 

•  Durable  satin-etched  finish 

•  Fantastic  low  price  of  $5.95 

Order  a  number  of  these  coax  switches 
at  this  fow,  low  price  today. 

KAII9  PRODUCTS  SALES  INC. 


1501  SOUTH  HILL  STREET 

LOS  ANGELES,  CALIFORNIA  90015 

The  West's  Oldest  Hum  Distributor 


JUNE  1966 


93 


SWAN  is  "Big  DXer's"  Choice ! 


Shown  to  the  left  is  "Butch**  Greve,  W9EWC  (Eat  Wis- 
consin  Cheese),  operating  his  new  SWAN  400  mobile 
rig.  Butch,  who  started  operating  in  I9Z5,  has  con- 
firmed hundreds  of  countries  and  holds  many  DX  Con- 
test Certificates,  The  W9EWC  home  station  is  located 
at  #1  Cheddar  Lane,  Hilbert,  Wisconsin*  When  Butch 
is  not  Hamming,  he  is  busy  manufacturing  the  famous 
■    Wispride  Cheese, 


L60K  at  your  low  Monthly  Payment 

AFTER  JUST  *5^  DOWN 


#*««••«*«*»»    V 


■  * 


m   t   *  * 


«    *  •    « 


«    •  « 


•    *••■• 


*«*«•• 


350  Transceiver 

400  Transceiver 

Mark  I   Linear  «  less  tubes  ^ 

Two  3-4 OOZ  tubes  for  above 

405  MARS  oscillator,  5  fixed  channels 

406  Phone  Band  VFO,.,,.,.,,,, 
410  Full  Coverage  VFO 
22  Dual  VFO  Adaptor.  *,«•«,«.......* 

I I7XC    I  I7v.  AC  Supply  w/cab.  &  spkr, 

14-1  17    I2v.  DC  Supply  w/cable ,  * 

VX-I    Plug-in  VOX  for  350  a  400 

SSB*2  Selectable  Sideband  Kit  for  350  . 

lOOkc  Calibrator  Kit  for  350 

Deluxe  Mobile  Mounting  Kit. ...  ^^  .... . 

10  Meter  Full  Coverage  Kit  (early  350's 

RC-2  Trunk  Remote  Control  Unit 

45  Swantenna  -  Manual 
55  Swantenna  •-  Remote  Control* 
230XC  230v.  AC  Supply  w/cab.  &  spkr. 
14-230  I2v.  DC  Supply  w/230v.  Basic  . 
II7-X  Basic  Il7v.  AC  Supply  only 
230-X  Basic  230v,  AC  Supply  only 
f4-X  I2v-  DC  Module  w/cable  ..., 
Cabinet  &  Speaker  w/AC  tine  cord. 
1 17y.  or  230v.  line  cord 
8  foot  power  supply  cable 


(14.08) 
(14.08) 
(15J6) 
•(2-27) 
-(1-44) 
'(2.52) 
-(3.25) 

■{2.88) 
•C4.I5) 


) 


•  ■  « 


•  «   .  . 


*  *    «    w    • 


(2.16) 
(3.25) 
(3.25) 
(4.51) 

(2.16) 
<l.52) 

(1.80) 


4     »    #    .    • 


«*•«**•*■ 


■>  *  r  ^   «  # 


$395.00 
395.00 
425.00 
68.00 
45.00 
75.00 
95.00 
25.00 
85.00 
120.00 
35.00 
18.00 
19.50 
19.50 
15.00 
25.00 
65.00 
95.00 
95.00 

rso.oo 

65.00 
75.00 
55.00 
20.00 
5.00 
3.00 


The  payments  shown  above  aie  for  a  3&-nionth  time-paynient 
plan  with  S5.00  down.  Hie  minimum  total  order  that  may  be 
financed  for  12  months  is  S60.00;  for  24  months  -  S  120,00; 
for  36  months  -  $180.00.  NOW.  Out  time-paymerit  plan  offers 
a  105-day  pay-off  option! 


AMATEUR 
ELECTRONIC 

SUPPLY 

4828  West  Fond  du  Lac  Avenue 

Milwaukee^  Wisconsin  53216-7 
Phone  (414)  442-4200 


TERRY  SEZ  . . . 


Terry  Stermar) 
W9D1A 

Proprietor 


If  you  are  ifiterested  m  any  new 
gear,  do  as  Butch  did  and  get 
Amateur  Electronic  Supply's 
terrific  deal.  Not  only  can  we 
give  you  a  top  trade-in  allow* 
ance  for  your  good  used  gear; 
but,  if  you  use  our  Stay-on-the- 
Air  Plan,  you  can  keep  your 
trade-in.  until  your  new  gear 
arrives.  You  will  never  mtss  a 
single  QSO!  Get  our  trade  deal 
today!  -  use  handy  coupon 
below  -  you  are  under  no  obli- 
gation. 


USE    OR    ENCLOSE    THIS    COUPON    WITH 
ANY     ORDER     AND    WE'LL     SHIP,     .     ,     * 


'B  IB  ^H  ^H  ^B  ^1  Wt  ^B  ^B  ^B  ^B  ^B  ^B  Hi  ^B  ^B  ^B  ^B  I 

I  To:  AMATEUR  ELECTRONIC  SUPPLY  | 
■  4828  West  Fond  du  Lac  Avenue       | 

I  Milwaukee.  Wisconsin  53216-7     | 

I  [  am  interested  in  (he  Tol lowing  new  equipment: 


Ship  me  PREPAID  (youf  expense)  tfie  fotlowing  items: 


■  I  have  the  following  to  trade:         (what's  youi  deal?] 

I 

I 

■ 

I 

I 

1 1  enclose  $. 

I      0  000    Qlyear    [^2 years    Q  3 years 

I  Name 

■Address 

I 


twill  pay  Ijalance  (if  any) 


City 


Zip. 


■state 

I  O  Send  Reconditioned  Equipment  Bulletin 
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Propagation   Chart 
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#  Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful  this  hour. 

Good:  1-4,  6-8^  10O3,  17*20,  22,  23,  25^28 

Foir:  5,  9^  14,  24,  29,  30 

Poor:  15,  16,  21 

VHF  DX;  3,  8,  9,  U-18,  29,  30 


GET  STARTED 
WITH  THE 
TOWER  YOU  CAN 
GROW  WITH . . . 


TRISTAO  TOWERS 

featuring  ''ADD-A-SECTION"  Design 

Tristao  .  *  .  the  pioneer  name  in  tower 
design  and  manufocture.  Here  i$  the 
fower  line  that  is  premium  quality,  yet 
realisticofly  priced  and  designed  to  en- 
able you  to  keep  adding  sections  as 
you  grow.  A  Tristao  Tower  is  a  lifetime 
investment  from  your  very  first  section. 
Besides  engineered  quality,  all  towers 
feature  chonnel  lacing  and  are  hot 
dipped  galvanized  Inside  ond  out.  They 
meet  all  building  code  requirements. 
Motorized  models  available. 

Wrtfe  for  FREE  Catalogs  and  detailed 
information  TODAY,  or  see  your  dis- 
tributor. 


ft 


Towers  above  all 


u 


'•urn 


RISTAO  TOWER  CO. 

415  E.  5th  St*  -  Hanford,  California 


BROADBAND   FERRITE  BALUN 

•  2'ZO   MC 

•  2  KW  P,E.P. 

•  Completely  Weatherproof 

•  t;1  or  4:1  Ratio  (specify) 

•  Mounting  for  Beam   or 
Dipole 

Nearly  perfect  characteristics  are  obtained  by  ttie  use  df  low 
toss  ftrhU  materials  and  special  windmg  technJEiues.  The 
transformer  is  completely  encapsulated  in  plastic  to  assure 
freedom  from  motsture  or  shock  damage.  Model  601  h  de< 
signed  for  a  IQ  ratfo  (50  ohms  unbalanced  to  50  ohms  bal- 
anced) and  the  n^odel  601A  is  avaiJabfe  for  applications  re- 
quiring a  4:1  ratfo  (50-200  ohms  or  75-300  ohms).  Each 
unit  is  supplied  wtth  a  UG58A/U  (type  N)  fitting  to  provide 
superfor  weather  resistance, 

$19.95  PIbt  Foftaflt  wltli  matrn|  U&2I6/U  add  $1.00. 
Wrttt  for  data  sheet  or  ue  fear  local  d«ilir 


TRANSLAB  INC. 


4T54  Federal  Blvd. 


Sair  Diego,  Calif.  92102 


TENNA-BAL 


a>ur 


AMni>M4 


L    *:'■    *■■     vtir'  r, 


$10 


net  ppd. 
In  U.S.A. 


I 


BROAD     BAND     BALUN 

•  Flat  in  the  amateur  bonds 
from  3  to  30  Mcs.  •  Full  legal  power  •  Fuflv 
weather  sea  fed  •  Matches  coox  to  antenna  or 
balanced  line.  •  Improves  efficiency  ar*d  radia- 
tion pottern. 

Two   models,    1    to    1    or   4    to    1    impecfonce    ratio 
Size   MA"  OD   X   4"   ior»g.   Wt,   4  «, 

FUGLE  LABS  1835  Watchung  Ave.,  Ptalnfielcl,  NJ. 
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AUTRONICS-HOWARD  MODEL  L  RTTY  CONVERTER 


**L**   frequency  shift  converter   desiEtied 
or  FM.  with  limlter  operation   available 


Telewriter  Mfldel 
for  two -tone  AM 

by  switch.  Solkl  state  ratio  corrector  compensates  for  lad- 
ing signals,  permits  copying  on  Mark  or  Space  only*  Selec- 
tor magnet  dc  loop  supply  butlt-ln  with  bias  supply  and 
octal  socket  for  optional  polar  relay  to  key  transmitter. 
6W6  keyer  tube.  Plug-in  discriminator  for  850  cycle  or 
other  shifts.  Cathode  ray  or  dual  eye  indicator.  Auio-start 
control  system  optional.  Prices  for  U^  rack  mountlrig: 
Model  *'L.''  with  dual  eye  $1^.  Model  *'L"  witti  C.  H,  tubf 
indicator  S279.  Cabinet  $19,511 

ALLTRONICS— HOWARD   CO. 
Box   19.   Boston,   Mass,    02101<    Tel.   617-142*0048 


ALL  BAND  TRAP  ANTENNA ! 


Reduces        Irttnrtcrnnce        and^V  For  ALL  Amatear  Transmlt- 

NoUa    on     AH     Maktis    Short     |  ters.    Guaranteed    for    1000 

Wave    Ritcfilvers.    Mak*is    World     I  Watts    AM    200Q    SSfi    Pi- 

Wid«        Recaptroti        Stronger,     I  Htt    vr     Lmk    Direct     Ftied. 

Gleiref  on   All   Bands!                 |  Ufhtp     Ncatp     WtatherproDf. 

''  leto  u9  Slmwn  t<jiai  ieiigtli  102  ft.  with  m  fi.  of  72  ohm 
ijamLUiS'd  tWiiiUue.  Hi-inipaci  molded  resonant  tra(js,  tWL  3 
OS.  1"  I  5*^  )mg\.  Yoi  jist  tiwe  t»  taired  band  for  beamlikt' 
ftistills.  Jbccelk^iii  for  ALL  wtirtd-wide  ^ort-ware  rec^iveni  and 
tmikexg  trajismitlers.  For  NOVIfK  AVD  ALL  CLASS  AMA- 
TEURS^ m  KXTRA  TIXEE^  Oft  GAIKJETS  NHEM5D! 
Eliminates  5  eeparaie  antennas  with  ©iceltent  perfurmanctf 
guifanMd.  Ineonipknois  far  Fis$y  Ntighbftrtioods!  NO  UW 
WIEB  fiOLSH  M'FEAEANCEi  KAsl  INSTALLATION^ 
fomplete  Instnictmns. 

75-40 '2(1 -15- 10   meter  bands.  Complete    . , . .    I1T.&5 

40-20-15-10  mpter.  54-ft.  (best  for  swl's)  Complete  ,.  116/95 
&£MD  ONLY  $3.00  t^ab,  dc.,  mo)  iad  pay  postmau  baianct 
rOD  phi^  pofitafe  oti  arrival  or  send  full  price  for  p^^puid 
ilpUiery,  l^ompkte  installation  ^  technical  injrtnictions  fiir- 
nighed.    Free   liiforninLioii  on  mm\y  cither    160-6   met^   antenrtns. 

Available   only  from: 

MIDWAY  ANTENNA  •  Dept.  A7-5  •  Neamey,  Nebraska 


GUARANTEED        RECONDITIONED 


HAM    GEAR 


Phoo.:    (41 5  J 
Dl  2-5757 


WRITE  NOW 
FOR  MONTHLY 
FLYER, 


999 HOWARD  AVE -BURLINGAME,  CAL. 


*TWO-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY.  MO. 


PRICE   BREAKTHROUGH   ON   BEAMS 

FOIL  SIZE;  new;  complete  with  bm)m  and  liarriware;  SWB  1:1; 
haodlea  5  KW;  adjustable  entire  band:  %"  and  1"  alum,  alloy 
tubing;   oo&xlal   feed:  , ,  ^ 

3  El  20     .<< 522  00        5  El   15     ,... 51^00 

2  El  20     ,*..,,,.•.    1600        2  El  15 12.00 

4  El  10     18.00        4  El     6 15,00 

ALL  BAND  VERTICAL:  V160   (0  Lhrn  160)    . 18.95 

aUADS:    NEW!    NEW!    ALL   METAL    (eseept   insulators)    Cubkal 
Quads:  2  El;  frill  d^e;  complete  wUJi  bocm,  all  hiirdware:  terrific 
gain  and  direL'tirlf.y :  best  qmd  ever  made:  no  bamboo;  20  meter 
$25;  15   mater  $24;  remit  with  order;  ahipped  exp,   mtl, 
GOTHAM.  U05  Purdy  Ave,.  Dipt  73.  Mlam]  Beach.  FTa.  53139 


Howard  Pyle  W70E 
3434^74th  Ave.,  S.E. 
Mercer  Island,  Wash.  98040 

Boy!  Do  You 
Want  a  Law  Suit? 

Have  you  got  five,  ten,  maybe  fifty  thou- 
sand bucks  salted  away?  (Wlio  lias?I).  Bet 
if  you  have  you'd  like  to  keep  it!  Most  of  us 
would  so  why  hang  it  on  a  convenient  tree 
Knib  fur  any  body  to  shoot  at? 

Do  vou  know  tliat  vou  are  doing  just  that 
if  you  have  a  guy  wire  from  an  antenna  mast 
or  rotary  beam  support  tied  to  a  stalce  in  the 
ground  or  an  equivalent  anchor?  Maybe  even 
one  or  inure  guys  for  yoin  TV  mast  fall  in  this 
category  as  well  Sure  they're  Inconspicuous' 
,  .  .  you  pluniied  'ein  tliat  way  so  that  they 
woultln't  1)6  a  neighborliood  eyesore  but  you'd 
better  do  soniet!nng  about  the  first  six  feet 
or  so  abo\e  the  ground  anchor.  Just  let  a  man 
or  woman,  boy  or  girl  trip  over  an  unseen  guy 
wire,  particularly  in  the  dark,  and  maybe 
break  a  leg,  an  arm  or  a  basketful  of  ribs  and 
you're  in  trouble!  They  can  sue  you  for  pretty 
heavy  loot  you  know,  and  maybe  they  will! 
You  can  perhaps  sue  them  back  for  possible 
tiespass  on  your  property  but  you'll  have  a 
pretty  weak  case;  you  didn't  suffer  any  physi- 
cal injury.  At  any  rate  it  can  cost  you  in  addi- 
tion to  a  heavy  award  to  the  plainlilT  by  a 
judge  probably  sympathetic  to  the  hitler, 
rather  substantial  attorneys*  fees  to  keep  such 
award  as  far  down  as  you  can.  Probably  you  U 
also  be  faced  with  rather  heavy  costs  to  the 
lawyer  who  prosecutes  your  trespass  case  If 
you  seek  to  file  such  suit. 

Why  not  play  it  safe  and  avoid  such  possi* 
bill  ties?  Most  of  us  hams  who  rely  on  a  mast 
or  tower  to  support  our  beam  or  'sky-vrire'^  as 
the  case  may  be,  have  one  or  more  guy  wire 
anchors  placed  in  wliat  are  really  pretty  pre- 
carious spots  about  the  yard  or  garden.  These 
are  very  definite  hazards  to  those  who  are  not 
"in  the  know*"  You  can  protect  yourself 
against  causing  such  a  hazard  by  following 
the  example  of  the  uHUty  companies;  power 
and  telephone  mainly*  Ever  notice  that  wher- 
ever they  find  it  necessaiy  to  locate  a  guy  wire 
anchor  at  ground  level  or  thereabouts,  they 
invariably  mark  the  lower  six  feet  or  so  of 
guy  wire  in  a  prominent  manner.  The  major 
companies  generally  use  a  semi -circular  galva- 
nized iron  shield,  commercially  available  to 
them  through  their  pole  line  supply  companies 
and   fitted   over   tlie   lower   end    of   the   guy 
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wire,  clamped  in  place  by  "U**  bolts  or  similar 
means-  The  more  modest  installations  of  the 
smaller  companies  often  use  a  simple  l''x4" 
board  about  five  or  six  frrt  long,  also  secured 
to  the  lower  end  of  the  guy  wire  with  "U*' 
bolts  or  similar  and  generally  painted  with 
aluminum  or  gloss  white  enameL  Either  of 
tliese  met  hods  is  good  and  it  gets  them  out 
of  the  *'conrt  ronni  woods/'  In  other  words, 
^\  -  ,  if  you  can't  see  it  and  as  a  consequence 
fall  over  it,  'taint  onr  rault;  we  marked  it 
plainly!" 

You  can  even  beat  tliat  and  generally  at  no 
cost  or,  at  mnst^  a  few  pennies*  Before  you  tie 
your  ground  wire(s)  into  tlie  ground  anchor, 
slip  a  piece  of  half  oi'  three-quarter  inch  pipe 
over  llie  wire  so  that  its  butt  rests  against  the 
anchor.  If  yon  don*!  have  such  a  piece  of  scrap 
pipe  you  can  pick  up  a  suitable  length  of  iron 
or  aluminum  tubing  from  your  local  hardware 
or  building  supply  dealer  for  a  nominal  sum. 
li  pennies  really  count,  use  a  five  or  six  foot 
length  of  nibber  or  plastic  garden  hose.  What- 
ever you  use  though,  paint  it  with  shiny  alu- 
minum or  gloss  wliite  enamel  *  *  .  something 
which  will  make  it  discernible  even  on  a  dark 
night  If  you're  a  stickler  for  'perfection*  you 
can  even  stripe  it  like  a  barber  pole  using  a 
fluorescent  reflecLJjig  enamel.  Regardless  of 
what  you  do  to  solve  this  problem,  you  have 
shown  good  faith  in  warning  the  general  pub- 
lic that  there  is  an  obstruction  •  ,  ,  take  care! 
It's  liable  to  save  you  all  of  your  bonds  and 
your  savings  account  in  the  long  run! 

.    .    .  W70E 

YB  of  \V70E  is  well-known  to  73  readers.  His 
early  calls  (he*s  68)  were  MA,  HP  before  1912 
radio  laws),  7HP  .  •  .  70E,  etc.  YB  is  a 
retired  electronics  engineer  with  the  TJ.  S. 
Government  and  has  written  several  thousand 
articles  and  nine  published  books  since  he  was 
first  published  in  Cernsbacks'  Modem  Elec- 
trics in  1912.  YB  is  strictly  a  CW  man  and 
has  never  had  phone  equipment. 


IDENTIFY 

YOUR 

SHACK 

Your  coil  oltractively  dispjay^etf,  irtside  or  outside, 
years.  2V3  x  17%  inch,  cuttom  made — fuHy  9ua 
di£rincfiv«  design  of  qudtily  rust  proof  atuminym 
In  richj  black  enameL  Beaded,  Reflective,  parsed 
Door  or  WaN  mount  (ptcfured)*  >>.>..h.«...4..«.. 
MailbdjCr  Lown  stak*  or  Poit  mountf  >^ith  attracti 
num    frames    (view    frpm    eitherside}— ^lote    type    v 


P.O. 


Postage    Paid    in    U.S.A. 

McCALL   PRODUCTS 

Box  567  Marion,   Indiana 


Lasts  for 
ranteed^ 
finished 
lettering. 
, ..  fl-45 
¥e  olumi- 
^itft   order 
$4-45 


46952 


MARIN 

AMATEUR   RADIO 

SUPPLY 

COMPLETE  STOCK  ALL  BRANDS 
BUY  &  SELL  USED 

70  Woodland  Avenue 
San  Rafoel,  California  94901 


ready  to  operate 

Receiving 

Transmitting 

Terminal 

for 


RTTY 


•  TUCK'S  RTTE — series  provides  uniHzed 
stafion  operation — yields  shifts  of  850/ 
600/400/170  cps. 

RTTE-3  for  2975-2125  eps 

RTTE-4  for  2125-1275  cps 

•  Performs  oil  RTTY  functions  without 
patching, 

m  Provides  proper  keying  vottoge  for  diode 
type  FSK  for  lower  bondsi  AFSK  for  SSB 
ond  2  ond  6  meters. 

•  No  patch  panets,  polar  relays,  or  exter- 
nal power  supplies  needed. 

•  FREE  LITERATURE,  COUNSEL. 

®     TUCK  ELECTRONICS 

2331  Chestnut  Street,  Camp  Hifl,  Pa.  17011 
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JAN    CRYSTALS 


FUNDAMENTAL  PBIQUiNCY 


lias/ 

lf(HJ^O 
1569. 

171*, 0 

176$* 
l?n.7S 
1771. L2 

1786.*? 
1B4>.7J 
Lft45 
18A9 

19LL,9S 

1913,40 

L916 

l9le,S3i 

L9J3.^g 

1*25*75 

1927 

IWL.O 

15fi7,SO 

1939, » 

19»5 

19B» 

30(11 

3007^,30 

30^ 

MJS 

20Wi.65 

5072 

2135^73 

2144.75 

ilil 

3157. i7 

3U8 

3159,5 

3l£a.75 

2170 

2173 

2173,25 

3174 

317  «^,  50 

2178 

21A4 

2193,63 

21H.12 


2198,75 

33I}3,30 

3207,06 

2207,3' 8  J( 

3:;}Da,51 

220? 

271 2, oe 

321<^.3« 

3317,53 

2319 

2219. 7 » 

2H2i.2i 

222e 

2230,35 

3337 

3340 

3343.^0 

224^.0 

2347.75 

1350.  D 

2355.5 

2264 , 0 

236».25 

3281.29 

3295, 7 J 

3294 

129  B 

2330 

3J62 

2165 

3168 

3173,0 

3581 

31116 « 35 

J1S8.73 

3394 

2393 

3415. D 

341«.Q 

2417,5 

244 2* 7i 

244  5 

2449 . 5 

2451,95 

3475,0 

2494.0 

3500,(3 

3502.66 

3506 . 0 

2594 

2604 

3612.0 

26ia,0 

2633,5 

3624 , S 


HERMETICALLY     SEALED 

in   HC6/U  HOLDERS 


CRYSTALS 


EA. 


OROiR  BY  TYPE  AND  FREQUENCY 


4  lor  $5^0 


2628.2? 

2636.0 

3639,0 

2(»0,0 

3646.0 

3647,0 

2fiS0.75 

2654,35 

2638 

2660,0 

2662-0 

3663,73 

2669 . 5 

2677,0 

26*0.75 

26ai . 0 

2e«4 

26««. 25 

3689.30 

2694 

3495.0 

3695.75 

2703 

2703.5 

2710,3 

2  71  (J.  75 

2711.33 

2715.0 

3716 

2733 

2734,5 

3750,0 

3733,63 

2737,75 

2751.0 

2762.37 

2771,5 

3783,0 

2794 

3«03 

2807 

28123 

2820,75 

3855,2* 

JH70.(1 

3877.0 

2877.5 

Zfta7.0 

3894.0 

2910 

3914 

2911 

2971.16 

2967,73 

2990.0 


IN  STOCK 
HC18/U 

Wire  Leads 

1  Vt "  for  soldering 

$1.60  ^ 

4  for  $5.00 


HMUmULE 

vrtn  vxu 

LEADS 

FimD/uvruL 
«.25oa 

la ,  6666 
11.6666 
12,0000 
14,0000 
14.0500 
14,1000 
14.1500 
14.2000 
14,2500 
14.1000 
14,9000 
16,0000 
I6.350O 
16,5000 
16,75D0 
16.95^ 
17,0000 


17.03(?0 
17,1500 
17.3500 
17.530<J 
17,4300 
17,5000 
17.5500 
17,65{>0 
17,r500 

I7.esoo 

18,0000 
18,25O0 
TKlkD 
C^EJETOK 

ruQ.  vn  m 

35.2500 
25*TSO& 
34,1000 
34,7300 
34,9000 
25.50OO 
31,7500 


»,2500 
26.7500 
27.0000 
27,2500 
37.5000 
3?.  1*17 
37.6300 
37.7500 
27.9000 
38,0000 
28.2500 
28.5000 
28.7*00 
28,9000 
29.0000 
39.3500 
39,5000 
39.7500 
30.0000 
50,5000 
30,7500 
10.9000 


3998,73 

4339 

2991.91 

4333 

5000,0 

4500,0 

5005 

4510 

1008 

44  85 

3020 

4495 

5055,5 

4750.0 

1052,5 

4765,63 

3103.0 

4645 

3143. 5 

4634 

3154 

4659 » 5 

3156,5 

4900,5 

lis*. 5 

4993.73 

1161.5 

5000,0 

3166,0 

5093.75 

1181 

5109,37 

5193 

5111.71 

1203.5 

5111 

1207.25 

5159 

1217.5 

5147,90 

1231,5 

5156 

3353 

5158.39 

3259 

5164 

1240 

3173 

3346.87 

3195 

5253 . 62 

53tl 

3253 

3275,0 

5265 

5277 

3365,0 

3285.0 

5375 

5295,3 

5400 

5335,0 

5566.66 

5155,95 

5650,0 

3537,90 

36S3.53 

3533 

1691.66 

5421,87 

1693 

5457,5 

37l6,fl« 

3555 

1736.66 

5580 

3753,35 

5610 

3743.66 

5636 

5759 

5750 

576a 

6005.36 

3777 

601S,63 

5785.53 

606^1 

5805 

6091.66 

1813.5 

6098,14 

5614 

6103.70 

3843 

61094.35 

3651 

6116,93 

3870 

6130.17 

4000,0 

6135.92 

4020 

6151,48 

4055.55 

6157,05 

4303.70 

614  3,59 

4210 

6146.14 

31.0000 
11.2900 
51 . 5000 
53,3233 
32.7500 
35.0000 
53.3000 
51.3500 
55,4000 
^5 , 5OO0 
54.1250 
54.1500 
54.4444 
55.5553 
5*. 1500 
56,3000 
16,3500 
36,3000 
56.3500 
56^4000 
56.4500 
56.3000 
36.5300 
5»,6O0O 
56.6500 
36.6666 
36.7000 
5«.7500 

56,6000 
J6.JS500 
36,9000 
36,9500 
38,1481 
38.3331 
J8.4614 
58,59  25 
38,6290 

3a.  639 6 

18.9250 
38.9629 
19.0000 
59,0570 
59.0740 
39.1111 
59.1831 
39.2333 


,0 
.0 
.0 


SI  55. 70 

6159.33 

6164.81 

6175.70 

6175.92 

61*1. 4S 

6141.53 

6167.03 

6193,39 

619&.14 

6200. 0 

6205,70 

6316 

6256.30 

*3«1.11 

6116 

6330 

6566 

6400. 

6435. 

64  50, 

6455 

6500.0 

6516 

6538 

6554 . 44 

6555.98 

6591.66 

6603 

6618,75 

6637 

6630 

6630 

6661,11 

6644 

6705 

670«.75 

6716.66 

6727 

6738 

6750.0 

6753.5 

6761 

6765.53 

6772.32 

6785 

6788,8.8 

6800,0 

6805 

6440 

6850 

6873,33 

6877 

^885.15 

6887.5 

68flft,73 

6894 

#900,0 


6905 

6907,5 

6916 

6932,33 

6933.0 

6927 

6933 

693B 

6944 . 44 

6950,0 

6955 

6961 

6^66 

6972*23 

6977 

6985 

6986 

69a8,i8 

6994 

70(n,0 

70*05 . 5 

7tfL0 

7023 

7027 . 7 

7030.53 

7058,88 

7061.11 

70S3.5 

7091.66 

7100.0 

7103.53 

7111,11 

7117,5 

7130,0 

7172 

7185,5 

7247,5 

7250.0 

7258.35 

7260 

7270 

737  B 

7505.55 

7538 

7145 . 0 

7565 

7173 

7181 . 73 

7187.5 

ri95.0 

7400,0 

7413.0 

7518.15 

7425 , 0 

7428 

7455 

7450.0 

7458 


7465 

7475 

7515 

7516.66 

754B:75 

7561.11 

7575.0 

7585 

7591,66 

7600,0 

7657,4 

7658 

7050.0 

7665 

7681 

7715 

7730,0 

7758,35 

7775.0 

7833.33 

783it.aa 

7S50 . 0 

7S67 

7006 

7887.5 

7694 

7923 . 0 

t960 

8000.0 

8006.66. 

8040,0 

8043 

8064,26 

8071,4 

8078 

6065 

8090.76 

8091.66 

8107 

8136,3 

8137.5 

8140.0 

8143.6 

8148 

8152 

8157.14 

8160 

8164,38 

8167,05 

8169,21 

8171.3 

8176,92 

8183.3 

8185,71 

8193, as 

8199,09 

8300.0 

8305.0 


B216.25 

8221.42 

8228.5 

8333 

8227.5 

8328.37 

1253 

8236,3 

8340 

8346,66 

83^8. 0 

8250.0 

8351,5 

8358,33 

8261  al 

8368,75 

8273,53 

S275.0 

8285 

8287,77 

8292,31 

8294 

8296 

8300.0 

8502 

8507 

8517,5 

8138.46 

ai43 

8140 

8546.15 

8147,5 

8350.0 

8552.7 

»3S^ 

8363 

8172.3 

8176.92 

8585 

8387 . 5 

8407 

M13 

8453,7 

8450,0 

8453 

8469.2 

9471.4 

8500,0 

S516.6 


B350.0 

8532.7 

8573,2 

8584.6 

8598 

8611 

8635.0 


A617.5 

8650.0 

8661.11 

8666.66 

«6ei.5 

6705.35 

8750,0 

B775.0 

67  &6 

8763.3 

8790 

8791 

8808 

8B42 

8850.0 

6887.5 

8910.0 

6950.0 

8977.5 

9019,44 

9036 

9037,5 

9043 

9061,11 

9067.5 

9106.53 

9123.0 

9135.0 

9141 . 6 

9150.0 

9500. 0 

9533,3 

9137.77 

9557.5 

9130,0 

9173 , 0 

9412.5 

9427,5 

9472.5 

9300. 0 

9537,5 

9347,5 

9552.77 

9563.5 

9572.22 

9577.5 

9579.16 

9637.5 

9662. 5 

9663.55 

9697.5 

9705,0 

9750 

9777,77 

9787,5 

9794.44 

9886 

10.0000 


Th<  CRl  S/U  ii  CI  hermeHcally  i«gled  ploled 
irytlal  fundamcnlol  freqiuency  Id  bm  vttd 
in  poraliel  oicillafor  circuji  of  22  mmfd. 
Toicronc*  it  .005%  from  -Si"*  to  +90' 
C«n1igrade.  j|  ma^  be  uied  lo  dovb^e, 
triple,  cr  quod^uplc,  io  oi>y  desired  fr«^ 
quencV,   MnjiJmum  drive  i»    10  mplowoirt. 


10,1938 

10.1000 

10,4666 

10.5150 

10.6363 

10.6666 

10.6916 

11.0000 

11,0300 

11.0400 

11.1111 

11,1125 

11.2500 

11 ,  2562 

11.3190 

11.4962 

11 . 5OO0 

11,5185 

11,5407 

11.5629 

11.6165 

11.6296 

11.6310 

11.6518 

11.6740 

11.6960 

11,7074 

12,3000 

13.5176 

12.6000 

12,7666 

13, 0000 

14,3363 

14.6950 

l5.5iao 

15.9500 
19.7166 
19,7300 
19,7853 
19,8166 
19,8500 
19.9146 
19,9500 
19.9830 
20.0600 


CRYSTALS    LISTED 
ARE    FUNDAMENTAL 
FREQUENCIES,    WE 
WILL  MAKE    TO 
ORDER  ANY   FREQU- 
ENCY FROM   2000KC 
TO  12000KC    IN 
HC6/U  HOLDER    ,005% 
TOLERANCE  AT 


$2.55 


EACH 


BE    SURE   TO   SPECIFY 
EXACT   FREQYENCY 
AND   CIRCUIT   XT   IS 
TO    BE  USED    IN   TO 
INSURE   CORRECT 
CORRELATION* 


DELIVERY   ON   SPE- 
CIAL  FREQUENCIES 
CAN   BE  MADE    IN 
48   HOURS  AFTER 
RECEIPT   OF   ORDER. 


59.3596 

39,3961 

39.4075 

59.4814 

39,5555 

59,6396 

39,6666 

59,7777 

19.6146 

40,0000 

40,0374 

40.1111 

40,ia51 

40.3322 

40.2963 

40,5703 

40,4074 

40,4444 

40,6  296 

40.(^6o6 

40,aB88 

41.0000 

41,0500 

41.11U 

41.2223 

41.2500 

41,1133 

41,3500 

41,4500 

41,4at4 

41,5000 

41,3500 

41,6500 

41.6666 

41.7000 

41.7500 

41,8000 

41,8516 

41 . 8888 

41^9500 

43,0740 

43.1111 

42.1460 

42.1851 

42.3153 

43,4000 


42.6500 
42.650O 
43.9500 
45.3355 
44.7400 
45 . 5000 
46.3400 
46.4000 
48.0500 
4n,3855 
48,7166 
49,0500 
49,5831 
49,4700 
49,7160 


FIFTH 

53,5000 

52.7166 

52,9000 

53,0070 

55.0500 

55.0570 

31,107O 

51,1370 

55,2070 

55 , 2570 

55,5853 

55.6070 

53.6573 

53 . 7073 

53.7160 

55 , 7575 

53 , B073 

53 . 8575 

11.9075 

51,9575 

54.0500 

54,3835 

55.7160 

55,0500 


53,5853 
56 , 0500 
57.7160 
57.6000 
57,8500 

58.3133 
59.0500 
60.DDPO 
60.0500 
61,0500 
61.6750 
62.0000 
63.1500 
64,9920 
67.D250 
67,9920 
68,9800 
68.9930 
69,9920 
70.0000 
70.9920 
71.9920 
72,9920 
71,9920 
74,9930 
75,9920 
77.9920 
78.0000 
79.9930 
60,0000 
80,9920 
81.0000 
81.9930 
83,0000 
62.9920 
61 . OOOO 
85,9920 
84.  OOOO 
8«,0000 
86.0000 
87,0000 
88. OOOO 
89.0000 
90.0000 
94.5000 


96 
97 
98 
99 
99 
100 
103 
102 
105 
105 
101 
105 
L05 
105 
104 
104 
104 
104 
107 
111 
III 


.0000 
,0000 
,0000 
.OOOO 
.7667 
.0667 
,0000 
.8600 
,0600 
.36PE» 
,4600 
,66O0 
.  6670 
.8600 
.0600 
.  2*<30 
,1^00 
.6600 
,0000 
,0000 
.  2500 


LOW    FREQUENCY 

PRESSURE  TYPE  CRYSTALS 

TYPE  243 


$ 


1.05 


EACH 


FREQUENCIES   LISTED 
ARE    IN    STOCK  FOR 
IMMEDIATE   DELIVERY 


FREQUENCIES  ARE 
IN  KC.  ORDER  BY 
FREQUENCY 


loio 

1013 
1025 
1050 

loss 

1065 
1070 
1080 
1D85 
1090 
1110 
1115 
1135 
1130 


1150 
1170 
1320 
1225 
U15 
1340 
13*5 
1250 
1260 
1265 
1270 
137  S 
12BS 
1390 
150-0 
1305 
1310 
1330 
1335 
1350 
1335 
1350 
1155 
1160 
1365 
1570 
1173 
1160 
1190 
1195 
1400 
1405 
1430 
1440 
1505 
1580 
1595 
1605 
1410 
1415 
1620 
1635 
1630 
1640 
1665 
1745 
1760 
1790 
1630 


1900 
1905 
1910 
1913 
1930 
1925 
1930 
1935 
19*0 
1930 
1935 
1960 
1965 
1970 
1975 
1980 
1985 
1990 
1995 
3000 
3005 
2010 
2013 
2030 
2023 
2030 

2040 
2045 
2050 
2tf5^f 
2O60 
2063 
2070 
3075 
2080 
2063 
3090 
2095 
2100 
2105 
2110 
21 L5 
2120 
2125 
3150 
3155 
3140 
2145 


2153 
2160 
2163 
2170 
3175 
2180 
3185 
3190 
3195 
2200 
2205 
2310 
3315 
2330 
3335 
2250 
2215 
2240 
2345 
2230 
2235 
2260 
3365 
3370 
3375 
2380 
3385 
239« 
2295 
2500 
2105 
2110 
3515 
3520 
2325 
2110 
2535 
3540 
2M5 
2130 
3555 
3560 
3365 
3370 
2575 
2580 
3385 
3590 
3395 


2405 
2410 
2415 


3655   2905 
3660   3910 


3430 
2435 


2970 
3975 
2960 


3510 
2315 


1140  1870    2150      3400 


PUEASE    SPECIFY  YOUR   SECOND   CHOICE    IN  CASE  WE    DO  NOT    HAVE   FREQUENCY 


ZAi^  3913 

3420  3670  2920 

2425  3675  2925 

3660  3930 

3685  3935 

2440  3690  3940 

2445  3693  19*S 

2430  2700  2930 

2433  1705  2*35 

2460  2710  2960 

3465  2713  2965 

3470  2720 

2473  2723 

2460  3730 

2483  2753  2985 

3490  2740  2990 

3495  2745  3995 

2500  2730  1000 

3305  2733  30O5 

2760  1010 

2765  lots 

2530  3770  lOiO 

3525  2775  1025 

2510  3780  503 0 

2555  2785  5035 

2540  2790  5040 

2545  2795  5043 

35*0  2600  3050 

2555  3805  1035 

2560  3010  3060 

2565  2815  3^5 

3570  3820  3070 

357*  3825  3075 

2580  2630  1080 

3585  2613  5065 

2590  3840  5090 

2593  3645  509* 

3600  3850  llflO 

2605  3855  5105 

3610  2860  5110 

2615  3665  5115 

2626  2870  3120 

3423  3875  3125 

2650  3880  5150 

3655  2885  3155 

3640  2890  3140 

3645  3895  3145 

li'SO  3900  3150 

ORDERED. 


3155 
5160 
3165 
3170 
5173 

3180 
1185 
1190 
1195 
3300 


JAN    CRYSTALS 

2400  Crystal  Drive,  Fort  Myers,  Florida  813WE  6  2397 


n 


n  MAGAZINE 


JAN 


LOW    FREQUENCY     CRYSTALS     in     HC6/U     HOLDERS 


116.0  KC  204.0 
V31.104  205.66 


;66.66 
190.40 
300.0 

30L .  a 


210.0 

226.0 
236.0 
244.0 


252.0 
256.0 
260.0 
259.5 
268.0 
276.0 
281.0 
284.0 
292.0 


300.0 

308.0 

310.0 

316.0 

324.0 

327.788 

332.0 

332.8 

340.0 


Avaifoble  in  following  KC: 

$' 

EACH 


1.75 


3  for  $5.00 


348.0 
356.0 
364.0 
372.0 
380.0 
388.0 
396.0 
404.0 
405.0 


412.0 

420.0 

425.7 

428.0 

443.0 

453.65 

462.45 

500,0 

516.667 


*773.958 
*816,667 
*831.250 

*832,292 
*859.375 

♦DENOTES 

.093    PINS 


VERY  LOW  FREQUENCY  CRYSTALS  in  HC13/U  HOLDERS 


To  operate  in  series  resonance  oscillators 


ALL       $ 
FREO. 


4.00 


UNCONDITIONALLY  GUARANteED 


EA.    16.0 

17.0 

19.380 

20.40 


Available  in  following  KC; 

9.60   25.160  32.90 
25.60 
26.0 
31.104 
32.50 


34.133 
38.0 
38.40 
40.0 


62.0 
80.0 
83.53 

86,957 
96.0 


SPECIAL     CRYSTALS     IN     STOCK 


*3.50 


EACH 

1000  KC  FREQ. 

STANDARD  IN 

HC6/U  HOLDER 

NEW  MANUFACTURE 


*4.50 


EACH 

TOO  KC 
FREQUENCY 
STANDARD 

HC13/U   HOLDER 

NEW  MANUFACTURE 


n.75 


EACH 

200  KG 

FT-241  Crystal 

fits  FT-243  Socket 


*2.50 


EACH 

GLASS 


80.86  KC 
OCTAL  BASE 

USEDiN  APO-13 


MINIATURE     CRYSTALS 

Available  in  following  f  re<|Lrencl9i 

OVERTONE 
FREQ.  IN 


HC18/U 
Pin  Type 

$1.55   EA. 

4  for  $5.00 

FUNDAMENTAL 

FREQ.    IN  KC 

3800 

4207 

4258.5 

4293 

9750 

11.300 


MC 


38.6500 
43.2430 
48.7666 

52.1666 
56 . 5000 

57,5940 
58.2940 
58.3940 
103.9547 
104 , 2547 
104.5547 
104.7547 
104.9547 


^hon. 

Trans. 

Ha, 

Crrttal 

1 

26965 

2 

26975 

3 

26985 

4 

27005 

5 

27015 

6 

27025 

7 

27035 

1 

27055 

f 

17065 

10 

27075 

It 

270«S 

12 

27105 

n 

271  rs 

14 

17125 

IS 

1   27135 

16 

\       27155 

17 

'        ^1165 

11 

J7I75 

19 

inm 

20 

27205 

21 

27215 

22 

2722S 

$ 


1.75 


3  for  $5.00 


EACH 


CB  CRYSTALS  LISTED 
ARE  IN  STOCK  FOR 
IMMEDIATE  DELIVERY 
ARE  MADE  FOR  THE 
SETS  LISTED.  ALL 
ARE  MINIATURE  WITH 
PINS.  FULLY  GUAR- 
ANTEED. WE  HAVE 

TRANSMITTING  CRYSTALS 

ONLY. 


TBAIVSMIT  CRYSTALS 

Win.  FJm.  HCII/T 

Cadr«  75-5]<)'3IOA'MS 
iohfiion  in 

Oibdrna  300-300 A 
loi(«i  100-TC  912 
Toihiba  25  716IA 

CDdr#  100  5OD  501 
Chonnel  Mtntmf 
Fonat  ]0?B 
F  u  lu  r  o 

Globe  pDcl^lfon? 
I^oifl  CTIOO 
KalrnBT  HT2J00 
Kfiighi  C  100 
MnflrtdvilT  WT   101 
tAonotth  TC  W08  TR30 
O^born  > 00' no- 120  130 
UtA  CiftlA5 
Sortar    COJW,     CBF 
itorUit  ST400 

TfOrti  Co»f»  TE11 
Trvrton* 


• 


ORDER  BY  CHANNEL  NUMBER       QUALITY  CRYSTALS 


HOW     TO     ORaER.. 

Order  your  crystals  by  type  ami  frequency  .  .  ,  enclose  check  or  money  order  (No 
C.O.DJ  .  ,  ,  odd  Si  per  crystal  for  postage,  10^  per  crystal  for  airmail  ,  •  •  make 
check  or  money  order  payable  to  JAN  CRYSTALS,  2400  Crystal  Drive,  Fort  Myers, 

Florida.  PHONE  AREA  813  WE  6-2397 


SEND  us  YOUR  REQUIRBMENTS  ,,,WE  ARE  RECEIVING 
NEW    FREQUENCIES    WEEKLY  .  .  .  WRITE    FOR    LISTINGS 


^JL 


DIVISION   OF    BOB 
WMAN    Jb   SON 

ei^ecTKONics,  inc. 


JAN 

2400  Crystal  Drive,  Fort  Myers,  Florida  813-WE  6-2397 


JAN 


THIRD    OVERTONE    CRYSTALS  —  HC6/U     HOLDERS 


$ 


1.50 


4  for  $5,00 


EA 


The  CR23/U  is  o  fhird  or  fifth  ovef- 
fone  crystal  designed  to  operate 
in  a  series  overdone  circuity  3rd 
overtone  from  1 0  to  52  MC,  5tti 
overtone  52  to  75  MC,  .005%  tol- 
erance, from  —55*  to  +90'  C 
Maximum  drive  5  milowotts-  Usf- 
ing  in  MC 


IN  STOCK   FOR 

IMMEDIATE 

DELIVERY 


Fr^243  AMATEUR  BAND 
CRYSTALS 


OVEATaM£ 

IK  HC$ 

11.3563 

11.4062 
U.4Sla 
11.4Sft2 
11.4812 
11*51L3 
11.39IJ 
U.60e2 
1L*4M2 

Li,6au 

12,^770 
IS. 3230 
15.4350 
15.5060 

16,9999 
lS,fl350 
17»0060 

17 .  ajso 

17.1060 
17,8550 
1-9,4350 
I  a. 9530 
I9.00fi0 

Iff, 7500 
19, aSQQ 
L»,95O0 

?0.05*0 

20,4la« 
:?0/A3S0 

20,M6« 
20.7000 
20.ta>0 
JO. 75 J 5 
20,7777 
3O.B030 
20.a33J 
20.9050 
20,^03 J 

;fa.9350 

20.fl778 
21 .  0000 


21 . 0300 

21.4030 

21,4557 

2L.4AB4 

21.5777 

21.6035 

21.0000 

2l*M99 

22.1500 

23.1355 

23.2000 

22.3111 

22.9996 

23.1111 

a5,3lll 

23,3355 

33.5777 

25 . fliSO 

25,8333 

23 . QSflS 

23 . »4$9 

24.0060 

24.0535 

24.1553 

2b.20QO 

24*3553 

34  *  7333 

24.9ilL 

24.9^22 

2^.9fraa 

24,9999 

2S,2fi«7 

25.4322 

23,3333 

25.5777 

^.i$444 

3.6920 

35.7000 

25.71tl 

z5.9aaa 

25.9999 
26,L20« 
2fi.l«25 
^.2200 
2«.2541 
26.5353 
36,d000 
36,6666 
26.7037 
36*7000 
26.7500 
26,8222 
26,9999 
27 . 0000 
27.0060 
27.0355 
27.0444 


27.1200 
27.1500 
27.2200 
37,2550 
27.3194 
27.*550 
37.fi04l 
27.  $291 
27.«66& 
27.7000 
27,7600 
27,7250 
27.7777 
27.9A30 

2».«200 
3a,70O0 
2S.7250 
2a. 7500 
2a.W30 

3e.aeM 

29,9222 

2S.9750 

29,0000- 

29.2250 

29.5500 

29.6250 

29,7000 

29.7250 

29.6000 

29.8750 

29.9500 

30.00QQ 

30.0667 

50.1555 

50.1750 

i0.3250 

50.4250 

30,6444 

30.^90 

30.7000 

50,7250 

5P.S222 

30.9666 

50.9750 

50.9250 

50.9555 

31,0250 

51,0000 

11.1111 

3X.1333 

31 . S99& 

31,66&6 

31.6750 

51.7000 

3i«saaa 

52.0000 


32.2000 
52*7000 

53.0622 

53.1000 

53.1777 

33,1950 

35.5554 

35.4444 

53,4494 

33 . 7Q0Q 

53 , BOOO 

53 , 9000 

53.9500 

54.4Q00 

54*0500 

54,1000 

34,1500 

34,2000 

54.2200 

54.2444 

54.3500 

34.4000 

34.4444 

54.4SeS 

54.5111 

34.5500 

54»5SSS 

54,5999 

54.6322 

34.6300 

34,«a«a 

34,7000 

54.T222 

54.8555 

34.B666 

54.0899 

54.9222 

55*0000 

55.0444 

35.2050 

53,5111 

15,5533 

55.5779 

55.6396 

53,7037  ■ 

55.7407 

33.7777 

33. 9146 

35,95)^8 

35,0888 

55.9259 

53.9533 

35.9629 

35.9777 

36.0000 

36,0570 


36^0740 
36.Utl 
36,14Bl 
36,1951 
36.3222 

36.2392 

36.a9<iJ 

36.3355 

36,3705 

56.4Q74 

56.4444 

56.4814 

36.5195 

56,5353 

36.5923 

36.6296 

3fl.6(i«7 

36.7057 

56.7407 

36,7777 

36,7791 

36.9Ua 

56.8515 

56.8fia5 

56^a«a9 

56.8958 

56.9360 

56.92*9 

36.9639 

37,0000 

37.0570 

37,0740 

37.11U 

57.1411 

57.1B51 

57 . 2O0O 

37,2222 

37 . 2596 

37.2660 

i7.2963 

57.5535 

57.3705 

37,5777 

37.4074 

37,4444 

37.4914 

37.3000 

37.31S5 

57.5555 

57.5925 

57.6376 

37,6296 

37,6959 

57,6666 

17. -7  037 

37.7222 

37,7407 


57.7777 

37,8146 

37,8500 

57.8518 

57 . 8889 

57.9111 

37.9359 

37,9777 

38.0000 

58.1666 

58.4493 

38.8500 

38.8869 

59.OQ0O 

59.3355 

59.5185 

59.5920 

39.5925 

39 . 6666 

59,7037 

39.7407 

59.7777 

39.91^+8 

59.8500 

39.8518 

39,9388 

39.9250 

40.9000 

40.1111 

40.1481 

40,1850 

40.2222 

40*2590 

40,3962 

45,5535 

40,4444 

40.4914 

40.5183 

40.5555 

40.6667 

40.5925 

40. « 296 

40.7030 

40.7407 

40.7778 

40.9148 

40.8300 

40.6519 

40.8989 

40.9339 

40-9*20 

41.0370 

41.1668 

41.5555 

41.0687 

41.6973 

41.7916 


n.50 

4  for  $5.00 


PRESSURE  TYPE  CRYSTALS 


41.9500 

44.3963 

48.7916       |1.4f»a 

4U9231 

44.5000 

48.9300      42.3553 

42.DOO0 

44.3333 

48.9580      82.8533 

ft2.3555 

44,5705 

49,0833      B3.1250 

42.3730 

44 , 4074 

49.1000      ft3-3555 

42.4585 

^4.4444 

49.3083       SO.OOOO 

42,5935 

44.4814 

49 . 3553 

42.6296 

44.5000 

40,2916 

42,6666 

44.5185 

49,3000 

42/7000 

44.5555 

49.4250 

42.7037 

44.5925 

49,6111 

42.7407 

44.6296 

49*7000 

42.7777 

44.6666 

49.7093 

42.8148 

44 . 7000 

49.7SO0 

42,8500 

44.7057 

49.7916 

42.9519 

44.7407 

49.8533 

42.8998 

44.7600 

49. 850 0 

42,9000 

44,77^7 

49.8750 

42,9166 

44.9149 

49.8899 

42*9331 

44.9500 

49.9000 

42.9259 

44.9519 

49.9060 

42,9629 

44,9888 

49,9833 

45.QOQ0 

44.9259 

45.2222 

■45,0000 

45.0370 

45.2750 

45*1491 

45.4166 

43*1111 

45,7000 

45,1851 

45.7300 

45.2213 

45.11950 

45.3592 

45.8300 

45.2965 

46,1000 

45.3535 

46.2500 

45,3705 

46,2750 

43.4074 

46.3000 

wirn 

45,4444 

46.7000 

rVERTOTC 

45.4814 

46.8125 

S2,oooa 

43 . 519S 

46.8500 

52.2000 

45.5555 

46,8958 

42.9555 

43.5925 

46.9000 

52.8300 

43.6296 

47.0625 

32.9100 

43,6667 

47.1975 

33.3000 

45.7{H30 

47.5000 

55.8500 

45.7057 

47.5125 

55.9444 

45.7407 

47.4575 

54.5500 

43*7500 

47.6«25 

54.6500 

43.7777 

47.7000 

55.D0OO 

45.814H 

47.8125 

55,2750 

45,BS00 

47.fllJ^5 

56.2750 

45,&518 

47,8875 

56*9197 

43.8888 

47,8500 

57*2750 

45.9000 

47.9000 

59.4440 

45.9239 

47.9270 

60,6000 

43.9629 

47,9375 

60.9330 

44 . 0000 

48.0635 

62. 2220 

44.0570 

48.1875 

62.8250 

44.0740 

49.2750 

64.0000 

44. nil 

49.2916 

70.6000 

44.1401 

4S,r3O0O 

70,  6670 

44.1851 

48,4166 

71,0000 

44,2222 

48.5000 

73 , 7853 

44,2592 

48.6350 

75.0000 

44.2750 

4  8.':fOGO 

BO. 0000 

EACH 


5520 

7153 

8166 

9541 

5550 

TO 

8170 

9550 

3540 

7198 

8171 

8357 

3550 

^VERT 

8175 

9341 

5360 

OW  %C 

8175 

8567 

5570 

8177 

8575 

4580 

7200 

Bieo 

8380 

5590 

7203 

9183 

9585 

5600 

7206 

9189 

8587 

5610 

7223 

8190 

8390 

5620 

7250 

8191 

6391 

5650 

7340 

8198 

8404 

3640 

7250 

8200 

8405 

5*50 

7370 

8306 

8412 

3660 

7273 

8308 

0421 

3680 

7275 

8210 

8434 

1790 

72M 

8212 

0425 

3900 

9008 

9216 

0450 

3910 

9010 

9220 

0451 

5925 

8020 

8224 

8435 

3830 

8025 

8223 

9454 

$840 

9050 

9227 

8438 

3850 

9055 

8333 

8440 

3962 

9036 

6236 

844L 

3870 

8040 

82^0 

0449 

3890 

8041 

024 1 

8450 

3885 

8045 

82SO 

8436 

3890 

8047 

8256 

e45« 

3910 

8050 

8259 

94«0 

3920 

8058 

9260 

8465 

3930 

8065 

8264 

9464 

3940 

8070 

9266 

8465 

3950 

8073 

8270 

B466 

3960 

907? 

8272 

9470 

3970 

8080 

8275 

9475 

39B0 

8083 

8275 

0480 

3990 

8096 

8280 

8481 

3995 

8100 

B283 

8483 

7018 

8103 

8290 

0486 

7025 

8L10 

8291 

8490 

7025 

8111 

9295 

6491 

7030 

8116 

8300 

8494 

7030 

8125 

8301 

8497 

7035 

8126 

9506 

8500 

7070 

8158 

8306 

7099 

8143 

8310 

7100 

8U8 

8317 

7106 

8150 

8518 

7125 

8154 

8550 

7156 

8160 

9555 

71*0 

8164 

9540 

75c 


The  following  frequencies  or 
delivery^  frequencies  guarant 
kilotydes 


e   in   stock   for   immediote 
eed     -^;  1    KC    as    fisted    tn 


TYPE 
EACH 

3  for  $3.00 


243 


Type  FT-243.  A  most  rugged  type  having  .093  pins  ond 
.486  pin  spacing  ('/j").  Designed  to  operate  on  fre- 
quency in  32  mmfd  oscilFator  circuit.  The  quartz  crystal  in 
rhis  holder  is  eittier  ,5"  x  .5"  or  ,5"  x  .6"  and  is  held  be- 
tween two  stoinless  steel  electrodes  by  spring  pressure. 
It  \s  by  far  the  ttioit  populor  crystof  of  its   Jype  in  use. 


4Q-met«r  general 
40'mcier  rovke 
20-merer  geivef  ol 
20-metcf  general 
1  S-mmt*t  general 
1  5-Fnet4r  nQvice 
1  Q-mefar  generat 
6-lnfr1<r  gen.  &  (ech. 


?000  Id  ? 300 
7151  lo  7199 
14,000  to  14J5& 
14,000  to  14J^0 
21,000  10  2K4j50 
2)  J00lo?,L250 
2  8,000  Id  29,700 
50  MC  »o  5  4  MC 

144  MC  to  Ua  tAC 

145  MC  lo  147  MC 


fiindam6fi 

tal 

7000-/300 

fundamen 

tal 

7151-7V99 

dDuble 

7000- 7175 

Iriple 

4J^67  4780 

Iriple 

7000-7150 

fripfc 

7034-708  2 

X4 

7000  7425 

X* 

a334'S900 

XI  fi 

8001-8221 

Xl« 

m56B)66 

3202 
3210 
32lS 
5225 
3235 
5240 
3250 
3270 
3310 
5362 
5400 
5410 
3430 
5440 
5450 
5470 
5490 
4045 
4070 
4090 
4093 
4110 
4175 
4200 
4215 
4220 
4229 
4245 
4255 
4280 


4283 
4290 
4295 
4300 
4310 
4340 
4397 
4395 
4397 
4405 
4410 
4445 
44  SO 
4481 
4490 
4520 
4535 
4540 
4558 
4580 
4597 
4610 
4620 
4695 
4726 
4735 
4760 
4775 
4790 
4705 
4795 
4040 
4050 
4852 
4960 
4990 
4950 
4950 
4960 
4977 
4980 
4993 
3000 
5030 
5055 
5080 
5090 
3130 
5165 
5180 
5205 


5250 
5235 
5240 
5245 
5230 
5260 
5270 
5281 
S285 
S290 
3295 
5300 
5305 
S51D 
S327 
5350 
5335 
5550 
5583 
S397 
5400 
5410 
3455 
3437 
5460 
5480 
5485 
5500 
5525 
3540 
5545 
3570 
5582 
5590 
5622 
5633 
5645 
5650 
5655 
5660 

se75 

S677 
5687 
5640 
5700 
5706 
5733 
5750 
S755 
5740 
5750 


5765 
5773 
5775 
5790 
5782 
580D 
5806 
5820 
5825 
5855 
5840 
5841 
3950 
5832 
3860 
5073 
5075 
5tlS0 
5692 
5900 
5906 
5907 
5910 
5912 
5925 
5940 
5950 
39  S5 
5960 
3975 
5975 
5999 
6000 
6006 
6015 
6023 
6040 
6042 
6042 
6050 
6073 
6075 
6100 
6X06 
6125 
6140 
614  2 
6150 
6173 
6175 
6180 


6185 
6200 
6206 
6255 
6240 
6250 

6275 
6500 
6302 
6306 
6315 
6325 
6340 
6550 
6373 
6575 
6599 
6400 
6405 
6406 
6425 
6440 
6450 
6470 
6475 
6475 
6485 
6500 
6506 
65L6 
6525 
6550 
6538 
6540 
6541 
6550 
6573 
6575 
6600 
6606 
6610 
6622 
6625 
6651 
6S40 
6650 
6673 
6675 
6694 
6700 


6706 
6708 
6725 
6730 
6740 
6750 
6760 
^773 
6775 
6796 
6800 
6806 
6810 
6B15 
6820 
6825 
6840 
6850 
6860 
6970 
6875 
6975 
6890 
6900 
6906 
6907 
69  LQ 
6925 
6910 
694  D 
6950 
6973 
6975 
7000 
7001 
7300 
7306 
7308 
7314 
7jle 
7320 
7525 
7326 
7327 
7528 
7355 
7340 
7559 
7565 
7370 
7373 


7375 
73B1 
7390 
7596 
7400 
7405 
7411 
7415 
7430 
7425 
743L 
7436 
7440 
7445 
7450 
7459 
7460 
7466 
7473 
7475 
7480 
749^6 
7491 
7500 
7505 
7505 
7S06 
7509 
7510 
7516 
7519 
7S20 
7525 
7  528 
7530 
7533 
7558 
7540 
7541 
7549 
7350 
7558 
7560 
7565 
7566 
7570 
7573 
7373 
75  BO 
7583 
7590 


7591 

7600 

7606 

7609 

7610 

7616 

7620 

7623 

7630 

7655 

7659 

7640 

7641 

7650 

7639 

7660 

7665 

7666 

7670 

7675 

7675 

7680 

7683 

7685 

7690 

7«41 

7700 

7705 

7706 

7709 

7710 

7716 

7720 

7722 

7725 

7728 

7730 

7755 

7740 

7741 

7745 

7750 

7758 

7760 

7766 

7770 

7775. 

7775 

7790 

7785 

7785 


7790  8510      9067 

7791  8516  9Q90 
7800  8520  9U2 
7906  8525  9155 
7008  8550  9175 
7810  0540  9T20 
7916  0541 

7918  85SO 

7020  0350 

7025  8360 

7850  8566 

7B55  0570 

7050  6575 

7055  8580 

7060  8585 

7865  8590 

7866  8391 
7870  8392 
7075  8600 
7Q75  8601 
7980  8610 
7883  8620 
78S6  8625 
7990  0650 
7091  S635 
7495  8640 
7900  8641 

7906  8646 

7907  8650 

7908  8658 
7910  8660 
7916  8666 
7920  8670 
7925  8675 
7930  8690 
7935  9983 

7940  0690 

7941  0691 
7950  8700 
7935  0708 
7958  8710 

7960  0716 

7961  0720 
7966  B750 
7970  B753 
7975  B740 
7975  0741 
7905  0797 
0000  0820 
8900  8855 
0508  8977 


PLEASE  SPECIFY  SECOND  CHOICE  IN  CASE  WE  DO  NOT  HAVE  CRYSTAL  ORDERED 


JAN 


2400  Crystal  Drive,  Fort  Myers,  Florida  813-WE  6-2397 


100 


73  MAGAZINE 


IV, 


F 


JAN    CRYSTALS 


j  C*VtT*Ll  PIT  ITO.  OCT*L  iOC«tt 


Low  Freqneney  Crystals 


1 


370KC  la  540KC  in  FT241  Holder* 


FT  2UI 


FOR  LATTICE  NETWORKS  —  StNGU  SIDE  BAND  —  LOW  FREQUENCY  OSCILLATORS  — 
MARKERS  —  ETC.  AM  crystals  listed  ore  fvndomenral  frequencies  in  Kilocycles.  Chonnef* 
0  to  7?  ond  channel*  270  to  28^  compriie  tets  of  80  and  120  cfystals. 

ORDER  BY  CHANNEL  NUMBER  AND  FREQUENCY 


75c 


EACH 


3  for  $2.00 


iy«mlniiJ 

Ciiui 

ClT«t«J 

»«l 

Frwi.tCC 

N». 

370.370 

0 

372.222 

1 

374. 0T4 

2 

STIjOOO 

2T* 

37930* 

2 

271 

377.  TTT 

272 

377.77* 

4 

3T9. 1 6« 

273 

379  fiao 

S 

3flO.S55 

274 

1AI.4AI 

B 

3* » .9A4 

275 

J4.3.333 

7 

3a3.333 

27  G 

3«4  722 

277 

3«saas 

a 

3<i«,ni 

278 

3*7  oa? 

9 

3117. 500 

279 

3llfl.«M 

zio 

3ftB.Wl9 

10 

390.277 

ZBt 

3M.T41 

11 

a»i.Me 

282 

3»2SV3 

.12 

393055 

2ft3 

3$4.444 

13 

394.444 

2»4 

»0S.«33 

2ftS 

3M.242 

14 

397.222 

200 

3910.1 4« 

15 

3».filil 

247 

400. OOO 

14 

400.000 

244 

40 1 ,3«ft 

249 

40t.«$3 

IT 

402.77T 

290 

403.704 

14 

4«4.ia« 

291 

405. 9» 

292 

40S.5M 

19 

40«.»44 

293 

407.407 

20 

404.333 

294 

44»,jja 

21 

40a,722 

295 

41  IJ  tt 

22 

41  LI  M 

296 

412.S04 

297 

412.943 

23 

41  3.404 

294 

4  14.4  IS 

24 

41S.277 

2&B 

4i6,ese 

300 

416.Q07 

25 

414.0i5 

301 

414.519 

2fi 

410.444 

302 

420,370 

27 

420.433 

303 

422.222 

2S 

422.222 

3f>4 

423.411 

30S 

Fr«q.  KC      N«. 


424.074 
4Z5.000 
425.924 
424344 

427.777 
427.774 

429  144 
429.  a30 

430  555 
431.441 
431.944 
433.333 
433333 
434.722 
435.037 
434,1  1 1 
437.037 
437.  SOO 
43a.A4Jl 
43a.4iEl 
440.^77 
440.741 
44 1  6^4 
442.593 
443,055 
444  444 
444  444 
44  S  .433 
446.294 
447,222 
444.144 


304 

30 

307 

304 

3t 


32 

310 

33 
311 

34 
312 
313 

35 
314 

3fl 
315 
310 

37 
317 

34 
314 

39 
319 

40 
320 
321 

41 
322 

42 


444.0  n 

450.000 

430  .OOO 

451-344 

4S14A2 

4S2.77T 

443^704 

444.144 

454.944 

4S7.40T 

454033 

459.2S& 

459.722 

441.111 

401.111 

4fi2.500 

482.^3 

443304 

444.41  S 

46S.277 

466. 464 

464.647 

460.055 

440.519 

449.444 

470.370 

470.433 

472.222 

472.222 

473^61  I 

474.074 

475.0OQ 

47S.92« 

476.3&II 

477*777 


323 
43 

324 
335 

44 
320 

45 
327 
329 

47 
330 

4« 
331 

40 
332 
333 

50 
334 

31 
335 
334 

52 
337 

53 
334 

S4 
339 

55 
340 
J41 

54 

342 

ST 

343 

344 


N«inLfift] 

Ch*n- 

Crr*u.l 

»l 

Fraiq.  KC 

N.. 

477,774 

50 

4r«.l«« 

345 

4T9.430 

59 

440.555 

344 

40 1 .44 1 

40 

40 1.944 

347 

443.333 

fit 

443-333 

340 

444.722 

349 

44S.liS 

42 

444. til 

350 

447.037 

61 

447,500 

351 

'^Vfl  n  wOfl 

352 

440.449 

44 

490.277 

353 

490.741 

45 

491.064 

354 

40Z.S93 

44 

493.055 

3SS 

404.444 

67 

494.444 

356 

4»$.433 

357 

496.294 

4S 

4^7,222 

354 

490  140 

49 

494.611 

359 

501. 344 

361 

501  452 

Tt 

502,777 

342 

503,704 

T2 

S04  146 

50  $.555 
SO5.55^0 
564  j^44 
507. 4or 
S04.333 
509^59 
a09.TZ2 
511.111 

51  1111 
512.54MI 
512.943 
313.440 
514  415 
915.277 
516.640 
514.447 
510.055 
519-444 
520.433 
522.222 
423.41  I 
S29.00O 
52«  344 
627.777 
529  J  64 
530. 55S 
531.944 
533.333 
534.722 
534.111 
537  500 
530.440 
540077 


10<   FOR  An  MAIL 


363 
344 

73 
345 

74 


75 

30T 

74 


77 
370 

74 
371 
372 

79 
373 
374 
375 
374 
377 
370 
379 
340 
341 
342 
343 
344 


LOW  FREQUENCY  OSCrLLATQR 


iiT**W-   T 


344 
307 
344 
309 


eo  TO  eoo  kc 
• 
QUALITY  CRYSTALS 

For  Every  l^jrpose 
Jn  Stock  For 

Intftifidiafe  DeJJvery 

24.HOUR    SERVICi 


Ait   CRYSTAIS   ASOVE   WERE   MANUFACTURED  FOR   THE   GOVERWMENT   AND    ARE    UNUSED,  TESTED   AND   FULLY  GUARANTEED 


75c 


CJIIA/AR 

Pressure  type 
crystal  used  in 
SCR-S22,  ek. 

The  following    frequencies   are  in 
delivery,    frequenciei   gooronteed 
kilocycles. 


EACH 
3  for  $2.00 


5620 

5645 

5646 

5710 

5835 
6160 

6240 

6250 

6260 

6440 

6460 
6510 
65L1 
6520 
6522 


6611 

6633 

6641 

6666 

6727 

6680 

6860 

7035 

7058 

7083 

7210 

7372 

7466 

7488 
7516 


6527.7  "20 
7570 


6605 


7580 
7695 
7705 
7850 
7860 
79L0 
8000 
8001 

8002 

8006 

8007 

8008 

8030 

8037 

8046 

8050 

8065 

8086 

8092 


8114 

8133 

8146 

8154 

8162 

8185 

8198 

8200 

8209 

8225 

8228 

8236 

8262 

8264 

8269 

8270 

8273 

8284 


sfock   for 

immedrofe 

±1    KC   a»   tiited   In 

8285 

8389 

8477 

5   8301 

8405 

8486 

8306 

8407 

8494 

8307 

8408 

8550 

8315 

8409 

8570 

8310 

8410 

8580 

8320 

8416 

8645 

8328 

8423 

8650 

8344 

8428 

8660 

8345 

8430 

8353 

8451 

8357 

8455 

8367 

8446 

8568 

8449 

8378 

8452 

8380 

8462 

8385 

8464 

8585 

8465 

8395 

JAN 


PRESSURE-TYPE 
CRYSTALS 

Ms(f«  to  Order 


TYPE   243 


$2.00 


EACH 


All  CryiMli 
.005%  toltrwic* 

Available  in  oil  frequencies 
from  2000KC  to   e650KC 


MC7  CRYSTALS 

$2.00   EACH 


it 


!4"  pin**  %"  P"*  spocmg, 
qvailobre  in  21 S2^  2638, 
2003,  4755  KC  and  oil 
marine  freqyerfCiCS. 


HOW     TO     ORDER 


FT-171 

For  BC-6I0,  etc. 


$2.00 


EACH 


Available  in  oil  frequencies 
from  2000KC  to  5aOOKC. 


CRIA/AR 

Pr#4si/ra  type 
^A^^^v     cryitaf  mmd  in 
F  f^       SCR'S22,  mH. 

/  $2.00  EACH 

All  frequencies  from  4000KC 
to  B650KC  avaifoble  wilh 
%  "  pin  spacing  ond  54  "  pin 
diom.  Specify  frequency  de- 
sired. 


eiiclo$e  check  or  mon#y  order  (No 


Order  your  crystols  by  type  ond  frecfuency  ,  . 
C.O.DJ  —  add  Si  per  crystal  for  postage,  10|  per  ciystol  for  oFrmail  .  .  .  make 
check  or  money  order  poyoble  fo  JAN  CRYSTALS,  2400  Crystal  Drive,  Forf  Myers, 
Fforida.  rHONI  AREA  113  WE  6-2397 


^rT=r 


CRYSTALS 


JAN 

2400  Crystal  Drive,  Fort  Myers.  Horida  813-WE  6-2397 


^ 
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JAN    CRYSTALS 


SUB->aNIATURE  CRYSTALS  IN  HC-18/U  TYPE  HOLDERS  MOUNTED  ON  A  WAFER  SWITCH 
ASSEMBLY.   HIGH  QUALITY  CLOSE  TOLERANCE  CRYSTALS.   MANUFACTURED  FOR  AVIATION 
TRANSCEIVER  USE.   ALL  CRYSTALS  MOUNTED  ON  A  PRINTED  CIRCUIT  COMPACT 
SWITCHABLE  UNIT.   ALL  CRYSTAL  FREQUENCIES  LISTED  IN  MEGACYCLES. 

CRYSTAL  WAFER  CRYSTAL  WAFER 

ASSEMBLY  #   1  ASSEMBLY  #   2 


CRYSTAL  WAFER 
ASSEMBLY  #   3 


88.00 

98.00 

108. 

.00 

89.00 

99.00 

109. 

.00 

90.00 

100.00 

110. 

.00 

91.00 

101.00 

111. 

.00 

92,00 

102.00 

112. 

.00 

93.00 

103.00 

113. 

.00 

94.00 

104.00 

114, 

,00 

95.00 

105.00 

115, 

.00 

96,00 

106.00 

97,00 

107/00 

28  crystals  -  $  35,00 


88.00 

98.00 

89,00 

99,00 

90.00 

100.00 

91.00 

101.00 

92.00 

102.00 

93.00 

103.00 

94.00 

104.00 

95.00 

105.00 

96,00 

106.00 

97.00 

19   - 

$    25,00 

82.00 
83.00 
84.00 
85.00 
86.00 
87.00 
88,00 
89,00 
90.00 


91.00 
92.00 
93.00 
94.00 
95,00 
96.00 
97.00 
98.00 
99.00 


18 


$    24.00 


CRYSTAL  WAFER 
ASSEMBLY  #   4 


CRYSTAL  WAFER 
ASSEMBLY  #   5 


CRYSTAL  WAFER 
ASSEMBLY  #  6 


CRYSTAL  WAFER 

ASSEMBLY  #   7 


36.00 
36.10 
36.20 
36.30 
36.40 


36,50 
36.60 
36.70 
36.80 
36.90 


10     -  $   15.00 


16.90 
17.00 
17.10 
17.20 
17.30 


17.50 
17.60 
17,70 
17.80 
17.90 

10      -   $    15.00 


26.00 

26.50 
27.00 
27,50 
28,00 

9      - 


28.50 
29.00 
29.50 
30,00 

$  14.00 


82.00 

87. 

,00 

83.00 

88. 

,00 

84.00 

89. 

,00 

85.00 

90. 

,00 

86  .  00 

9      -      $ 

14. 

,00 

ORDER  BY 

ASSEMBLY 
NUMBER 


enfSTAL  §TtiltH9  AMP  §KHII9tM»  KITS 

Kit  ^1    Kit  #2   Kit  #3 
Crystals  in  misc.  holders 
Assorted  crystal  blanks 
Pkg.  ammonium  bifluoride  flakes 
Packet  grinding  compound 
Plastic  containers 
Wooden  crystal  blank  holders 
Instructions 


6 

1 
1 
2 
2 
$  3,95 


20 

12 

2 

2 

3 
4 
$  7.50 


35 
15 

5 

3 

5 

6 
$12.50 


^ 


HIGH  QUALITY  CRYSTAL  OVENS 


THE  OVENS  LISTED  ARE  NEW  AND  HILLY  GUARANTEED, 
ORIGINAL  COST. 


PRICED  AT  A  FRACTION  OF  THEIR 


STOCK  NO.  LA-1 


STOCK  NO,  JK-2 

STOCK  NO.  BU-3 
STOCK  NO.  BU-4 


LAVOIE  OVEN  FOR  BASE  STATIONS  115  VOLTS  AG  60  TO  1000  CYCLES 
DEMENSIONS-  4**  HIGH  X  1  7/8  X  ll/2  FITS  OCTAL  SOCKET,  75^  C, 

REGUIAR  PRICE  $  35.00  „ ,. -.-  $  10.00  fclA. 

JAMES  KNIGHTS  75°G,  OVEN  6,3  V  AC  OR  DC.   FITS  OCTAL 

SOCKET.   FOR  ONE  CRYSTAL -.,  $   2.50  EA. 

BULOVA  55^   OVEN  C.  117  V  AC  FITS  OCTAL  SOCKET  .,  $   2.00  EA. 
BULOVA  70^  OVEN  C-  12  V  DC  FITS  LOCTAL  SOCKET  ,-  $   2.00  EA, 


JAN    CRYSTALS 

2400  Crystal  Drive,  Fort  Myers,  Florida  813-WE  6-2397 
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LIBERTY  ELECTRONICS 
WANTS  TO  BUY  FOR  CASH 


Electron  tubes  and  semiconductors 


Most  any  type  or  quantity 
Receiving,  transmitting^  special  purpose,  magnetrons,  klystrons 

We  will  make  you  an  immediate  offer  in  cash^ 


Surplus  communication  and  test  equipment 

AN/GRC-3,  4,  5,  6,  7,  8,  10,  19,  26,  46,  VRC-12 

AP/PRC-8,  9,  10,  25 

Test  equipment  with  ARM,  SG,  URM,  UPM,  USM,  and  TS  prefixes 

Communications:  AN/TRC-1,  24,  35,  36 

Receivers:   AN/APR-9,  13,   14,  R-388A,  R-274,  R.390A,  R-391,  R-392, 

etc. 
Indicators:  ID-250,  251,  387  257A,  etc. 
Aircraft:  AN/ARC-27,  34,  38,  44,  52,  55,  57,  73,  84 

AN/ARN-14,  59,  67,  70 

AN/APS-42,  81 

AN/APN-3,  AN/CPN-2A,  AN/APN-84 
Also:  Tektronix,  Hewlett  Packard,  Boonton,  and  General  Radio 
equipment,  etc. 

sale 


Special 


SP-600  Receiver  $295.00 


4CX1000A — New  $120.00 


Liberty  Electronics,  Inc 

548  Broadway 

New  York,  New  York  10012 
Phone  212-925-6000 
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TEAR  OFF  AND 


MAIL 


GADGETEERS  SURPLUS  ELECTRONICS        73 
5300  VINE  STREET 
CINCINNATL  OHIO  45217 


GIANT 


NJIMF  CALL 


ADDRESS 


t 
1. 


v^^  X  X     *iia**«*«  ■•««••■•*•-«>••«*«•••*«  ••***»«•   wXX^X£t  ■■*•««»■■■•*«•••••«»   uaX^ 


LISTING  THOUSANDS  OF  SURPLUS  GOODIES 
FOR  HAMS,  EXPERIMENTERS  AND  INDUSTRY 
RECEIVERS,  TEST  EQUIPMENT,  TRANSMITTERS 
SEMICONDUCTORS.  MODULES,  READOUTS 
COMPONENTS,  SCOPES,  GENERATORS,  TUBES,  ETC. 


GADGETEERS  SURPLUS  ELECTRONICS 


5300  VINE  STREET  DEPT.  73 


CINQNNATI,  OHIO  45217 
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MILITARY  SURPLUS  ELEC- 
TRONIC EQUIPMENT:  ARC-27, 
ARC-34,  ARC-38,  ARC-44,  ARC- 
52,  ARC-55,  ARC-57,  ARC-66, 
ARC-70,  ARC-73,  ARC-84,  ARN- 
14,  ARN-18,  RT-220C/ARN-21, 
ARN-59,  APN-22,  APN-70,  APR- 
13,  APR-14,  ARR-41,  COLLINS 
51X-2  RECEIVER,  17L-7  TRANS- 
MITTER, 51V-3,  51Y-3.  618S-L 
RECEIVERS:  R-388,  R-390,  R- 
390A,  R-391,  51J-4,  RT-66  THRU 
RT-70/GRC,  R-108/GRC,  R-109/ 
GRC,  AM-65,  RT-77/GRC-9,  GRC- 
10,  GRC-19,  PRC-lOA,  PRC-25, 
TRC-1,  TRC-7,  TRC-24,  AN/TCC- 
7,  GMD-1.  TEST  EQUIPMENT 
WITH  ARM,  SG,  PRM,  URM, 
UPM,  USM  PREFIXES.  MILI- 
TARY ELECTRONIC  TECH  MAN- 
UALS. NEW  BOXED  TRANSMIT- 
TER TUBES.  AIRCRAFT  IN- 
STRUMENTS. 


TOP  CASH   DOLLAR   PAID   PLUS  SHIPPING 
ADVISE  CONDITION   AND  QUANTITY! 

WRITE,  WIRE,  PHONE  (813)  722-1843,  BILL  SLEP,  W4FHY, 

EXPORT  DIVISION 


SLEP 


LECTRONICS    CO 


DRAWER  178 


ELLENTON.  FLORIDA  33532 
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ELI  HEFFRON  &  SON,  INC. 


«  *  •  •  4  «  * 


■  *  «'  V  f  « 


«*«•*'# 


*  •  ■ 


*'  «-  i  «  « 


i       + 


4  B  *         * 


TS  418A  400-1000  meg  signal  generators,  AM.  PM  or  CW  emission 

TS-419  900-2100  Mc  Signa!  Generator 

Millivac  MV-17C  Voltmeter  1  mv-lOOOV 

Lambda  C-281IV1  125-325  v,  200  ma  .  . 

Lambda  C-481M  125-325  v,  400  ma  .  . 

Lambda  C-881M  125-325  v.  800  ma  .  . 

Electronic  Measurements  234AM  0-300  v,  0-500  ma 

Electronic  Measurements  204AB  0-500  v,  0-300  ma 

DuMont  404  Pulse  Generator  0.05-105  microsec  . . 

Hewlett  Packard  212A  Pulse  Generator  .07-10  ^isec  at  500  watts 

Measurement  Model  79  Pulse  Generator 

General  Radio  720A  Frequency  Meters  100-210  mc  . , 
Lamda  Model  50  power  supplies.  0-500  volts  at  500  ma 

Ej.  OgftJ           TS-497B  2-400  Meg  Signal  Generator  with  manual 
^  "     ]  Tektronix  514D  Scopes 

531  Tektronix  Scopes,  v/ide  band  scopes  with  interchange- 
able pre-amplifier  versatility $525.00 

Tektronix   105  Square  Wave  Generator  used  for  checking 
wide-band  amplifiers  from  a  few  cycles  to  20  mc  $200.00 


•■    ■    »   ♦ 


$325.00 

325.00 

75.00 

60.00 

95.00 

125.00 
125.00 
100.00 
175.00 
200.00 
95.00 
140.00 
125.00 

$195.00 

$250.00 


»    t    *    *    t    * 


t    I    * 


I    »    A    + 


Tektronix  512  Scopes 

Dumont  333  Dual  Beam  Scope 
General  Radio  650-A  Impedance  Bridge 

General  Radio  667-A  inductance  Bridge 

Marconi  TF-1102  Amplitude  Modulator 


Panoramic  SPA-1  Spectrum  Analyzer  with 
220-4000MC  RF-3  Head   .  .  . 


*    *    * 


Vectron  SA-30  Spectrum  Analyzer  with 
X-band  RF  head  .  .  . 


»    *    »    * 


if  fit  H 


Kay  Model  240B  Mega-Node 

Kay  Model  866-A  VariSweep,  4-120  Mc 
sweeping  oscillator    


$200.00 

$350.00 
$100.00 

$140.00 

$120.00 

$750.00 

$450.00 
$100.00 

$350.00 


AU  equipment  used  and  surplus,  in  good  condition. 
Orders  FOB  Cambridge,  Mass.  Sorry  we  do  not  issue  catalogs  or  fists 


ELI  HEFFRON  &  SON.  INC 


321  329  ELM  STREET 


CAMBRIDGE  39,  MASS 


EL  4-8572 
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WE'LL  BUY 


Any  surplus  piece  of  equipment  you  hove,  in  ony  condition.  Well  pay  any  shipping,  pay  you  in  24  hours, 
and  guoronfce  thaf  you  ccrn't  get  more  money  elsewhere. 


WE'LL  SELL 


Any  piece  of  equipment  listed  that  you  want  at  the  lowest  prices  possible  becouse  of  our  low  overhendi 
high  volume  operation. 


WE'LL  TRADE 


You  0  brand  new,  unopened  carton  piece  of  first  quolity  equipment— ony  brand  you  name — ot  our  low 
low  price  for  equol  value  on  any  surplus  ifem  you  have  to  offer, 

SPECIALS  FOR  SALE  Measurements— so  Signal  Gen~ 
erators  $249.50;  HEWLETT-PACKARD:  400D,  VTVH— {Rack  Mount) 
$165.00;  536A  (new)  Freq.  NTR  1-4  Kmc  $350.00;  430C  Pwr,  Mtr.  Exc. 
$160.00;  Speciol  .  ,  .  Brand  New  Klystron  Power  Supply  (in  sealed  car- 
ton); H.P.  715A  $195.00;  H.P.  717A  used  $175.00;  152B  Dual  Trace 
Amp.  $125.00;  Bollantine  300  VTVM  $69.50;  H.P.  450A  Amplifier 
$75.00;  Marconi  RLC  Bridge  TF868/1  $260.00;  General  Radio  544B 
P.U.R.,  1208A  P.U.R.,  121  IB  P.U.R.,  1263A  P.U.R.,  BC-221  Freq.  mtr. 
125-20,000  kc  $75.00,  TS-174  Freq.  mtr.  20mc-250mc  $139.95,  TS-323 
Freq.  mtr.  20mc-480mc  $169.95,  TS-186  Freq.  mtr.  lOOmc-1  kmc 
$279.95;  TEKTRONICS  105  Square  Wave  "like  new"  Generator 
$275.00;  AN/URM  25B— Sig.  Gen.  $295.00;  AN/URM  26— Sig.  Gen. 
$295.00;  Easterline  Angus  2.5-025  MA  Recorder,  AW  $195.00;  General 
Radio  1021 A  Sig.  Gen.  250-920mc  $375.00;  Boon  ton  170A  "Q"  Mtr. 
$275.00.  Send  for  catalog. 

wwAnTmO   TO    BUT  navy,-  "ted"  transmitters  an/spn-s,  7,  n,  is 

RADAR  RAYTHEON  T400,  1500,  AN/URA-8,  17;  AN/SPA-4,  8,  9;  AN/GRC-3,  4,  5,  6.  7.  8,  9,  10,  19, 
26,  46,  RT-66,  67,  68,  70,  77  AM-65  GR,  PP-112  GR,  R-108,  9/GR,  R-110  GR,  T-195/GR,  R-392'URR, 
R-125/GR,  T-235/GR,  SB-22/PT,  T-368  URT,  Rt.l96/PRC,  RT-174,  PRC-8,  RT-175.  PRC-9,  RT-176/ 
PRC-10,  T-217A,  R-278B,  Mb-129A,  ,  GRC-27;  AN/TRC-24:  T-302A,  R-417B,  PP-685A,  AM-912,  3, 
AM-914,  5,  AT-4U.  AM-682/TCC.3,  AB-332,  MK-133,  MK-122,  ME-82,  J-532,  TA-219  U;  COMMER- 
CIAL AIRCRAFT  COMMUNICATIONS— Collins:  17L-4,  7,  51X2,  3,  61 8S,  T  479S-3.  479T-2,  18-S-2,  3, 
4.  578D-1,  578X1,  51R-3,  618M-1,  51V-2,  3,  4;  ARC:  R-30A,  C-59A,  RT-llA,  (21  A),  C-67E.  R-38A, 
T-27A,  C-IOOA,  T-25C,  R-35A,  R-34A,  R-31A,  IN-12,  13,  14  &  All  TEST  SETS:  H-14,  H-14A  etc.; 
INDICATORS:  ID-250,  1  ID-387,  ID-257,  ID-307,  ID-310,  ID-351,  ID-663,  ID-1103,  ID-637,  etc.;  ALL 
COLLINS,  WESTON  AND  ARC  INDICATORS  AND  CONTROL  UNITS.  TEST  EQUIPMENT— SG-12A/U, 
SG-IA/ARN,  SG-13/ARN,  AN/URM-32,  AN/URM-48.  AN/USM-26,  AN/URM-43,  AN/ARM-68,  tS- 
723C/U,  TS-330,  TS-621,  AN/URM-44,  ME-30A/U,  TS-505D/U,  AN/URM-25,  SG-2A/GRM,  AN/URM- 
81,  AN/ARM-22,  AN/ARM-65,  AN/UPM-98,  Mb-83A/ARN,  0S-8E/U,  AN/UPM-32,  TV-7D,/U,  tS-683, 
AN/URM-52,  AN/TRM-3,  AN/GPM-IS,  AN/URM-26,  AN,/URM-80,  AN/ARM-8,  AN./APM-68,  AN/ 
APM-66,  SG-66A/ARM,  ANyUPM-99,  AN/USM-16,  TS-757,  TV-2C/U,  tS-710,  TS-510A,  ME-6D/U, 
AN/PSM-6B,  WE  ALSO  BUY  ALL  H-P,  BOONTON,  ARC,  GR,  PRO,  FXR,  RFL,  BIRD,  TEK,  MEAS. 
CORP.,  BALLANTINE,  ETC.;  RECEJVERS:  AN/APR-9,  13,  14,  17,  R-388,  R-388A,  R-390,  R-390A,  R-391, 
R-392,  R-220,  R-389,  R-n25,  SP-600,  R-274A,  C,  51  J.  CV-253/ALR.  AIRCRAFT  EQUIPMENT:  AN/ARC- 
34,  44,  38,  52,  58,  27,  73,  84;  AN  ARN-U,  21,  54,  56,  59,  67,  65;  AN/APN-70,  81,  84,  22,  122;  AN/ 
APS.20E,  81,  lOO. 


SPACE   ELECTRONICS  CO.,   Div.  of  Military  Electronics  Corp. 

4178  Park  Avenue  Bronx,  New  York  10457  CY  9-0300 
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DENSON  ELECTRONICS  CORPORATION 

MILITARY  TEST  SETS  MILITARY  COMMUNICATIONS 

TEST  EQUIPMENT 


T9,606 — Small  compocf  sync.  gen.  mfg. 
as  port  of  "Block''  3  military 
equip,  [ess  few  minor  ports  it 
tubes,  no  sch, 

29.108— AXfl^l/ID-66  md. 

29,275 — SC-306-A  Antenna  Tuning 
Unit  for  BC-375 

19.215— BC-6 14  E  Speech  Amp, 

29,357— BC-63SA   Freq.   Mtr. 

19,181— BC-639    Rec. 

19,259— BC-645 

19,388 — BC-654A     Trons.     &     receiver 

w/PE^103  Dynamotor,  coble  & 
mike 

29,357— B063  8 A    freq,    meter 

29,353— BC-906C  freq.   mtr. 

19,394 — BC-733D   recvr.   w/tubes 

29,379— BC-906D   freq.    mtr. 

19.260 — BC-1068   Rec-  conv.  to  2m 

19,407— BC659K  with  RE  120^-8  power 
supply  transmitter^  receiver 
27-38,9  mc 

29,333— Model  CG-60  ABO  Lecher  Wire 
Freq.  390-940  Mc. 

29,286 — CU-168/FRR  Antenna  Coupler 

29,280 — FR5/U  freq.  meter  range  10- 
100   mc 

29,018— fD-66/AXR-l  Indicator  (NX- 
32-49672) 

19,750 — l-97"A  Rtty.   Bias  meter 

29,322— hi 26   Sig.    Gen. 

29,305— LAD  Sig.  Gen.  (Like  TS-14/ 
AP)   2700-2900  MC 

29,377— LAF-2   Sig,   Gen. 

29,302— LAF-3    Sig.   Gen.    100-650    MC 

29,385 — LU-3  Test  set 

29,365— ME-51 /UP   3100-3500   MC 

29,329— ME- 57/ U   Mod.   Meter 

29,337— 2,3NS/8    Noise   Gen, 

29,047— OS-42/USN-24A    Osc. 

19,239 — PRC-17A  Tronsceiver   2   units 

19,751— RT-18I/APG30   less   lubes 

19,40e-TG34  Code  moch  &   Key 


F 

100.00 

U 

25.00 

U 

14.50 

P 

24.50 

P 

10.00 

P 

24.50 

N 

19.50 

U 

49.50 

F 

14.95 

U 

10.00 

9.95 

U 

10.00 

F 

19.50 

LN 

39.95 

LN 

30.00 

LN 

89.50 

LN 

345.00 

U 

25.00 

7.50 

U 

49.50 

LN 

99.50 

U 

1 99.50 

U 

129.50 

LN 

99.50 

N 

99.50 

U 

345.00 

U 

1 39.50 

N 

149.50 

F 

34.50 

N 

19.95 

LN 

34.50 

29,303-SG8yU   Noise  Gen.  w/sch. 

19.294— TRC*37  0-467  Midget  VFO 
1%  X  2V'a  H  4".  Mint,  tube'2 
mg.  band:  I)  !  .6-3.0  mcs;  2) 
2,8^5.2  mcs,  VFO  (1.6-5.25  mc) 

19.739-TRA-7  (CV-31)  w/pwr  sup. 

139 — TDZ   xmitter-3    chassis   w/tubes 
139B — TDZ   xmitter*3  chassis 

29,367— TS-ll/CP 

29,305— T5- 14 AP   (LAD) 

29,007— TS-34AP  Scope 

29,035— TS-34/AP    Scope 

29,392— TS- 107 /TPM-1 

29.368— TS-m/CP  Freq.  meter  3,728- 
3,915  Kmc 

29,367^TS-1 1  1  /CP  Freq.  meter  3,320- 
3.508   Kmc 

29,358 — ^TS-T27/U  Lovoie  Freq.  meter 
375-725  Mc 

29,359 — T5-127/U  Lovoie  Freq.  meter 
model    105S 

29,370— TS- 133 /UP  Wovemeter 

29,350— TS- 1 44/TRC-6tXC'3)  21 8-328 
Mc 

29,354— TS- 146  UP 

29,353— TS-147B/UP  CBX  8430-9660 
Mc 

29,395— TS-147D/UP 

29,366 — TS-148/UP    8420-9660    mc 

29,306— TS-.182/UP  Stg.  Gen, 

29,393— TS-184A /UP 

29.369— TS-186C /UP  Freq.  meter  100- 
1000 

19.369— TS186E/UP  Sig.  Gen, 

29,042 — TS-305B/UP  Pwr.  meter 

29,202— TS-3 7 5  VTM 

29,330— TS-382D/U 

29,298— TS-413C/UP 

19^37I_TS-41 8BU  Sig.  gen.  (AN^URM* 
49)  400-1000  Mc 

29,394 — TS-452A/U 

19.282— TU-5-&  Tuning    unit 

29,4 1  3— SG-45/URM-26  RF  Sig.  Gen,  cov- 
ers from  4.0-40B  mc*6  bands 


U       99,50 


Write  For  Free  New 
Anniversary  Catalog  966A-1 


u 
u 

P 

N 
LN 

U 

U 

LN 

N 

N 


U 
P 

LN 
LN 

LN 

LN 
LN 
LN 

LN 

LN 
LN 

LN 
F 

LN 

LN 


LN 
F 


24.50 
99.50 
99,50 
69.50 
75-00 
129-50 
29.50 
34.50 
79.50 

75.00 

75.00 


U        2500 


25,00 
10,00 

39.50 

195.50 

195.00 

245.00 

195,00 

39.50 

89.50 

199,95 

229.95 

129.50 

39.50 

295.00 
349.50 

350,00 
279.50 

5.0O 


LN     195.00 


IMPORTANT:    To   savt   spact,   the   following   Items   have   been 
coded  as  to  condilion: 
N— New 

LN — ^like  new  means  ippeaT^nce.  cond.  etc.  but  may  be  dusty. 
U — 'Used    in    gen.    is    good    cond.    &    usable   without    repairs, 
F — Fair,   rn   rtasonably  gooij  cond.  but  minor  repairs  may  be 
required. 


P — Pqqt,  these  items  will  require  major  refiiirs  to  make  op- 
entmnal  &  should  be  considered  more  a  source  of  spare 
pirts  rather  than  useable. 

All  items  are  offered  subject  to  prior  sale;  ell  prices  are 
subject  to  change  without  notice.  The  prices  listed  are  NET^ 
FOe,  Rocky i He,  Conn. 


DENSON  ELECTRONICS  CORPORATION 


P.O.  Box  85       Rockville,  Co 
Phone  201-TR-5-5198 
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SAVE  UP  TO  90% 


blacklue  kit  for  ultra 
viouet  fluorescence 

For  qualitatHe 
work  In  laboratory 
or  shot)  for  mineral 
1  den  t  if  lea  t  ion  and 
display.  The  long- 
wave ultra^yiolet 
light  produced  by 
the  4'Watt  or  S- 
watt  lamps  Is  In  a 
range  of  froin    3500 

to  3600  A.  The  tubes  contain  a  high- 
emission  phosphor  in  the  above  rai]gL\ 
LaQu>s  are  of  the  blue-glass  typo  fur 
filtering  out  most  visible  IlKht.  KIT 
CONTAINS:  Ultra-violet  tube,  brackets » 
ballast,  starter,  wire,  plug,  atid  wirlrm 
diajrram.  (110- VAC  oporatluru  lonfr-vvave). 
4- WATT  KIT  i^H*'  tube! 
8- WATT    KIT    (ir   tube)    . 


RG  5SA   COAX   CABLE 
52   OHM,    100   ft.   lengths    


$3.95 


S3.50  Kit 
S4.S0  Ppd. 


NT-e  WILLARD 
€-VOLT  STORAGE 
BATTERY 
Rated    2,4    amp.    hr. 
Approx.      dimensions: 
I.    X    1%'   w.    X 
h.     Weight;     l 
3     051.      (plastic 
Dry -charged. 

$2.50 


lb. 
case) 


POTTER 

8,000  ohm 
dia.  X  1 
long.    Approx 

1        0£, 

sealed. 


d    BRUMFIELD    RELAY 

sruT 

1]/16' 

11/10'* 

weight 
JHermotkally 

Standard     T-pin     miniature    base. 

$2,00 


,^-  AMfjKi*^  ^fc^ -j^^i^,. 


MINOR   SWITCH 

]0-position^  B-pole  with 
stopper  coll  and  rej^M  t^nil 
0-12  volts  B.C.  off -normal 
11041-bri^ging  wiper  ap- 
prox.  dimensions :  4'  long 
X  4%*,  high  s  1%'  widtv 
weight:    1    lb,  $0.95 


RT*82/APX6  TRANSPONDER 
Good   used   condition   less   tubes,    . .  .   $9.95 

OIL  CAPACITORS 
1    mfd.    25,000    V.    DC    Wcfitinghouse    In- 
ter teen    Type    FP    Style    1313854. 

$39.95  each 
10  flf  more,  $35.00  each, 

GENERAL    ELECTRIC    FULL    WAVE 
BRIDGE    GERMANIUM    RECTIFIER 

input    117    Tolt    AC,    out- 
put   115    volt    DC    at    10 
antpcrej?    a  i>prnK  filiate    di- 
^  HIS!    4%*    X    A-^i"    X 
hing     wt*ighi:      ^% 


71^^ 

lbs, 

PRICE 


$9.95  each 


TEST  SCOPe-"SYNCHROSCOPE— 
PULSE   ANALYSER 

IlJi-39/APA-lL  Late 
production.  Modular 
subassembly  construe* 
tifm.  Video  amplifier 
is  flat  to  4  me 
'Hi  PI  presentation 
Test -scope  sawtootli 
25-20.000  cy.   Has   all 

^^ normal     test-aeopr 

controls.  As  syuchro- 
Bcope  and  pulse  analy/,pr,  accepts  pr><;invc 
or  ncgativt'  pulses.  Video  delay  cirfuit 
permits  leading  edge  of  pulse  ti>  be  seen 
Calibrated -dial  horizontal  shift  niensure? 
pulse  durations  from  0.3  to  100  microsec* 
onds.  SlncsvaTe -oscillator  calibrator  meas* 
ures  recurrence  rates  from  200  to  00 00 
pps  accurate  within  0,4%,  Built-in  power 
supply  rctpiires  liov,  400  cy*  19(5  waits. 
Exiernal  60  cy  power  supply  may  be  made 
to  furnltih  plus  350  and — 1300  Tdc  and 
fi.3  par.  In  excellent  condillon,  with  all 
It)  tubes,  schematic  with  parts  vahic?, 
parts -location  pictures,  operating  Instruc- 
tions, theory  explanation,  and  maintenance 
charts.  Shipping  weight  60  lbs.  Used, 
good.  Pric*  each  $19,50 


""^T^ 


ANTENNA   WIRE 

150  ft.   stranded  cnppcr 
PRICE ,  $2.95  ea. 


pntassUim 


NICKEL  CADIUM    BATTERY 
1,2  VOLTS 

Recharg:cable  thousands  of  times. 
Alkaline  storage  battery  sin- 
tered-plate.  Flat  Toltage  curve 
during  discharge.  Will  hold 
charge  for  lung  period  of  time. 
High  dlschiiri^c  rule  up  to 
50  anips.  Still  proof,  may  he 
used  in  any  position,  Approx 
6-ampgre-hour  capacity.  Dinit'n- 
sions;  G*  high;  2*'  wider  %" 
thick.  Approx.  wt.  6  oz,  Uses 
iiydroxJde      (30%      Electrollip). 

$K9S 


e-DAY  AIRCRAFT  CLOCK 
24 -hr.  dial  and  ciril  dale 
indicator.  Center  sweep  sec- 
and  hand,  iuminons  fi glares 
and  hand^  on  black  face. 
Case  is  made  of  black  plas- 
tic 2%*^  mounting.  Manu- 
factured by  Wnltham  Watch 


Co. 
$20.95  Postpaid 


2%"^^%"".    Wt,    3Vi    pounds. 
POWER  TRANSFORMER 

Output:  12,  24*  S6  volts. 
Input;  100  volts.  60  cycles, 
single-phase.  Will  handle 
2^  amps.  Steel  case  is 
hermetically     sealed,     S^^x 


S2. 


05 


DIRECT-READING    MAGNETIC 
COMPASS 
Full -floating     card>     compen- 
sating magnets,  and  dial  light 
avail,    in    6-    or    12-f,     hulh. 
Luminous      dial.      M^fd.      by 
Bendlx-Pioneer,    3^*    3L    ^M'' 
X    3%*".    1%    lbs, 
$8.50  postpaid. 

TCS  DYNAWOTORS 
12   volt  D.C,    input*   d.B  amps;   output   44^ 
volt  D.C.   at   200   ma   new    $7.95 


\2   rolt  BC,   input.   3.0  amps; 
volt  D.C.   at  lOO   ma  new    


output   225 
$2,95  each 


RADIO   COMPASS   RECEIVER 

B3/AIIN7     Frequency     100     to     1750     KC 

rt5A/AilNT    Price     ..*.*; $27.50 

Loop   LP21  LM  Price    $12.5D 

Control    Box  C4/AaN7   Price    $  7.50 

Indic^uor    1^1  A    Price $  4.95 


VARIAC  TYPE  V20 

input     120     volt      AC     5n/«n 
cycles      output      range      0-140 
volts*    20    amperes. 
PRICE      $37.50  each 


TYPE   AN/ARM-6 
RADIO  COMPASS 

Receiver  R/lOl/AHNN-6, 
100-1750  kc.  in  4  bands. 
Excellent  condition. 
Prke  $34.50 
Loop  AS13-B.  Excellent 
Condition.  Price  $2?*50 
Indicator  TD91B/AltN-n 
ExccHerit  Condition. 
Price  $  fl.n."^ 
Mounts  MT-273  or  MT-274  Excellent  Con- 
dition.  Price   Ea.        , .          . . , $  9,95 

Cimtroi    Bos    C-149A,    Price    , $15.00 

MANUAL 

Handbook  of  operating  instruct  font?,  gen- 
eral insr^iiation  adjustment  i>lijs  5  paees 
of   dia grams   and   I^chtniatirs.    Price   S  3. 50 


250- WATT 

SOLDERING 

IRON 


Mfg  VASCO,  110-volt  AC,  60-cycle, 
sfn^le-phase.  U,L. -approved.  Brand  new 
S3. 95  Including  stand. 


O 


12   FT.   TELEPHONE 

STRETCH   CORD 

3     conductor    wire    with    JK-53 

and    a    U31/GT    plug. 

PRICE fL49  ea. 


e 


TS-102/AP  RANGE  CALIBRATOR 
This  crysul  t-ont  rolled 
riulse  tfer^triitor  produces 
a  Miuare-iopped,  SO-volt 
,synehrorityJng  puUe  of  .S 
microsecond-,  at  a  prf  of 
400,  HUO,  1600  or  200(* 
cp^.  and  a  triangular 
marktT  pulse  of  0,4  microseconds  duration 
ul  a  prf  corresponding  to  a  pulse-echo 
di.-tance  of  ]r>00  fL  Thi>  phase  between 
Thi!  marker  and  sync,  pulses  is  contlnuouJi- 
ly  variable  from  -.-180  to  +180  degrees. 
PRICE    ..*-,, ,.,Si2.50    each 

BCI335  2-CHAWNEL  FM  TRANSCEIVER 
_  ao-;iik  riic.  This  unit 

is   com  pi  e  t  e  wii  U 
18    Lubes    upcraihiji; 
from  eirher  tJ  or  H> 
^HilTs     D.C.      tSelf- 
iJHii  [1 1  n  ed    puwt^r 
■sufipf>i.  ^  Cry  sia  t 
cunt  roi*"  ^ynKitive 
^supreme     clriHkit, 
Approx.   dimensioTK 
ir'  X  10"  X  0".  Approx.  24  lbs,   Unit  com- 
plete   with    tubtfs.    schtniatic    diagram    and 
presetting    instructions,  .,$25.00 


X-BAND 


POWER   LEVEL  TEST  SET, 
TS-36/AP 

Brand  nciv.  In  original 
necking,  has  accessories. 
Measures  10  to  30  dbm. 
8700-^500    mc. 

114.95 


RT  B2/APX-e  TRANSCEIVER 

to   convert   to  1215   Mc   Ham   Station. 
Good  Condition.    Less  Tubes    .,,.,..   $9.95 

WATT  HOUR    METER 

Manufactured  by  Gen* 
eral  Electric  Company. 
Operates  on  110  volts, 
60  cycle,  ;5  amps,  sin- 
gle phase ^  reads  4  dig- 
Its.  Ideal  for  the  shop, 
apartments,  trailers, 
etc.  Price:  $2.95  each 
F,0,B,  Pasadena,  Cali- 
fornia. 

U.  S.  NAVY 
145- DAY  TIMER 
This  unit  was  used 
by  the  Navy  to  aetl- 
rate  and  de^activate 
mines  at  sea.  Has  a 
setting  from  1  to  1 45 
days. 

Unit    contains    a     12 

volt    D.C,     permanent 

magnet    motor,    preci- 

^i^^    IWrS^fc       ^^^^    clock    movement, 
^:?«»:: -  ^^  ,^^^m       switches,     approxi - 

mately   30   brass   pre- 
cision gears ;  enclosed 

in    a    metal    case    with    inspection    window. 

Approximate     dimensions:     3%"     dla,,     4" 

long.    Unused   condition, 

CoMt  Government   hundreds   of   dollars.    Our 

price:    $3*95   each,    postpaid. 

POWERSTAT  TYPE  20 
input  120  volt  AC.  50/GO 
cycle  output  range  0-140 
volts    AC.    3  amperes. 7  oc 

POWERSTAT  TYPE    MG 

input    120    volts,    50/60    cycle   output    range 

0-140    volts    AC.    7*5   amperes. 

PRICE      $16.95  each 


COAX  CABLE   RG59A/U 
SO     ft.     roll    complete    with     coax 
PRICE $2.49  ea. 


Jtli    prices    FOB    Pasadena    unless 
otherwise  noted.  No  COD's* 


C&H  SALES  CO. 

21 7G  £.  Colorado  St^  Pasadena.  Calif. 
Murray  1-7393 
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COLUMBIA    GEMS!! 


COMMAND  RECEIVERS 

190*550  kc  Q5er.  Excl.  cond.   . 

190-550  kc  R-llA  late  model. 

Excl.   cond 

COMMAND  TRANSMITTERS 

2.1-3  mc  T-1 8/ARC.5.  New 

3-4  mc  T-19/ARC-5.  Exct.  cond 

4-5.3  mc  T-20/ARC-5.  Excl.  cond 

4-5.3  mc  BC-457.  New 

5.3-7  mc.  BC-458  Less  xtol.  Excl.  cond.  . 
7-9  mc  BC-459  Less  xtol.  Excl.  cond.  . .  , 
MD-7/ARC-5  Plate  modulator,  Excl.  cond. 


550-1500  kc  R-22  late  modet. 
Excl.  cond.   .  .  .  .  ■ 

6-9   mc.   Excl.  cond 


■  V  fe 


•    # 


$17.50 
14.95 


•   «    *    *    • 


h  ^         »         ■ 


m     *     *     *     * 


m     * 


•     + 


9.95 
9.95 
5.95 
9.95 
5.95 
14.95 
6.95 


PPLY 


TRANSISTORIZED  MOBILE  POWER 

All  brand  new,  factory  closeouts.  Order  now  while  the  supply  lasts. 

$14,95  each  for  ony  model 

OUTPUT 

4   A  150   vdc   @    130    mo 

4.25   A  300   vdc   @      65    ma 

12   vdc   @   4   A  300   vdc   @ 

12  vdc  @   4.2  A  400   vdc  @ 

All  models  same  size:   ]^A  x  4^A  x  3% 


INPUT 

6  vdc  @ 

6   vdc  @ 


1  30   ma 
1  00    ma 


n 


.«  ^ 


AN/ARC-I  TRANSCEIVER 


100-156  mc.  FB  for 
two  meters.  Good  con- 
dition  $24.95 


S,*.  '  « 


AN/ART-13  TRANSMITTER 


2-18  mc.  100  wotts 
AM-CW.  Excl,  cond. 
$39.95 


MICROPHONES  AND  HEADSETS 

All  new  manufacture. 

T-17D  carbon  mike  with  PU68  plug.   .    $9,95        HS-33  heQdset-600  ohms  , 
RS-38A  carbon  mike  with  coil  cord.  .  .      9.95       HS-23  headset-4000  ohms. 

With  large  chamois  cushrons  for  HS*33  or  HS-23,  odd  $3. 

LATE  MODEL  T4FRXD  TD  AND 
REPERFERATOR  COMBO 


Feotures    sync    motor^   creep    heod   TD.    See 

February    1964    CQ   for   more   details.    This 

unit   replaces  the  older  type  TD   model    1 4 
repreferotor  ond  it  saves  space.  Ex,  cond.  Non-typing,  Not  tested. 

Add  $25  for  overhauled  and  guoronteed  units. 


$6.95 
6.95 


p  •  #  * 


.    $75.00 


WRITE  FOR   OUR   LATEST   BARGAIN   FILLED   FLYER 

COLUMBIA  ELECTRONICS  SALES.  INC. 

4365  W.  PICO  BLVD.   •  LOS  ANGELES,  CAL  90019   •  PHONE  213-938-3731 
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COLUMBIA    GEMS!! 


BRAND    NEW    EtMAC,    PENTA.    RCA 


BRAND  NEW  EIMAC,  PENTA,  RCA 
TRANSMITTING  TUBES 


TRANS- 
MITTING 
TUBES 


'#■*«' 


New      •      FULLY  GUARANTEED      •      NEW 

3B28    $  2.95  4CX250B $19.95 

4-65A    9.95  807    1 .75 

4-400A  24.95        810 14.95 

*r  ^  I  «!/  U  r\         .«*.«*..,.  V.V3  oil  r\      +in<«>>^«>ii.-#  D.VD' 

SCR-522  AC  POWER  SUPPLY 

RA-62  rectifier  power  supply  for  the  popular  SCR-522  two  meter  tronsceiver.  Suppties 
all  necessory  voltages.  Input   1  10  vQc/60cy/l   ph,  ExcL  cond. $19.95 

COLUNSR-T05/ARR  15  RECEIVERS 

This  is  the  best  receiver  buy  in  the  country.  It  tunes  1,5-18  mc,  hos  two  PTO  oscilfa- 
tors.  See  June  '65  73  for  more  details.  Excl.  cond $49.95 

AN/CRC-7  two  meter  walkie  talkie.  Easy  to  convert.  ExcL  cond.    ...,.,.,.    $    9/95 

TELETYPE  EQUIPMENT 

Alt  complete  and  visuoHy  inspected  but  not  checked  out.  Add  $50  to  prices  below 
if  you  want  on  overhauled  and  guaranteed  machine. 

Model    15   page  printer  with    keyboard    ,,,....,., ,  .  .  $]  00/00 

Model    1  5   metal    table    .  •  . ,.•,... ...*,,**,.*,  1 5,00 

Model  1  5  rectified  power  supply  ,...., , 14,95 

Model   1  4  cipher-TD  gov,  motor   . ,.....,,.. , 1  9,95 

Model    1  4  reperf  typing  unit,  sync,  motor 24.95 

Model   1 9  metal  table   ..,,.....,,.... 25.00 


SELL  US  YOUR  SURPLUS  EQUIPMENT.  HIGHEST  CASH  PRICES  PAID 


Contact  us  immediately  to  find  out.  We  pay  all  Freight  Charges.  We  need 
the  following  Units: 

AN/ARC-27,  34,  38,  44,  52,  58,  73  •  BC-312,  342,  348,  610  •  TED,  URT-7  • 
URR-27,  35  •  R-388,  389,  390,  390A,  391/URR  •  RT-66,  67,  68,  70/GRC 
R-108,  109,  110/GRC  •  AM-65/GRC  •  AN  PRC-6,  8,  9,  10,  25  .  TRC-1  • 
T-302/TRC  •  R-4T7/TRC  •  TRC-24  •  VRC-24  •  TCS  •  T-368/URT  •  TT  4, 
76,  98,  99,  TOO  TG  •  SG-1,  2,  4,  13,  12  Signal  Generators  •  MD-83  ARN  • 
All  Military  and  Commercial  Electronic  Test  Equipment.  All  Test  Equipment 
Manufoctured  by  H,P.,  G,R.,  Tektronix,  All  Collins,  Bendix  and  A.R.C.  Air- 
craft Electronics  and  Test  Equipment.  Tell  us  what  you  have.  It  may  be 
worth  more  than  you  think.  GIVE  US  A  TRY. 


WRITE   FOR    OUR    LATEST   BARGAIN    FILLED    FLYER 

COLUMBIA  ELECTRONICS  SALES.  INC 


4365  W.  PICO  BLVD.   •  LOS  ANGELES,  CAL  90019 


PHONE  213-938-3731 


z:^ff~ 


^  .i»>. 
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BASE  STATIONS 

150   MC   MOTOROLA   BASE  STATION   60  WATTS  OUTPUT. 

Sensicon  A  receiver  in  desk  top  cose.  1  1  5V  AC  supply.  Quan- 
tity limited,  one  unit  to  o  customer*  Waiver  required.  Less 
microphone  and  clock.  Shipping  weight- — 100  lbs.  $175,00 

30  50  MC  MOTOROLA  BASE  STATION  60  WATTS  OUTPUT. 

Sensicon  A  receiver  in  desk  top  case.  1  15V  AC  supply.  Quan- 
tity limited,  one  to  a  customer.  Waiver  required.  Less  micro- 
phone* Shipping  weight — TOO  lbs.  $175.00 


MOTOROLA  CHASSIS 

60  WATT  OUTPUT  BASE  STATION  TRANSMITTER  STRIPS. 

829B  final. 

30-50  MC  chassis  #P8635  $20.00 

]50  MC  chassis  #PA8491   ond  #PA8665  $30.00 

( 1  1 5V  AC  power  supply  for  this  chassis  listed  below) 


in 


final. 


30  WATT  OUTPUT  TRANSMrTTER  STRIP.  Pair  of  2E26 

30-50  MC  chassis  #PA8634 

150  MC  chassis  #PA846t 

150  MC   10  WATT  UNICHANNEL  STRIP  TRANSMITTER.  CHASSIS  #P9020C 


$15.00 

$15.00 

$6.00 


450  MC  18  WATT  TRANSMITTER  STRIP.  CHASSIS  #TU204 

$25.00 


RECEIVER  STRIP.  Lo  bond  Sensicon  A  bose  station  receiver  strip.  Chassis  #PA8633.  Clean 
units.  $35.00 


POWER  SUPPLY.  nSV  AC.  YES,  MAN,  YES!!!  Chossis 
#P8464,  60  wott  base  station  power  supply.  Furnishes  all  B-f- 
ond  filoment  power  for  60  wott  transmitter  and  Sensicon  re- 
ceiver. Used  with  60  wott  tronsmitter  strips  listed  obove. 

$85.00 


MOBILES 


MOBILES 


MOTOROLA  FMTR-80D,  40-50  MC  two  frequency  transmitter. 

6V  DC.   30  watts  output.  Unichonnel   receiver  with  case.  Very 
cleon  units.  $46,00 

Two  frequency  control  head  ond  handset  avoilabte  with  above 
unit  only.  $7.50 


MOTOROLA  T41G.  30-40  MC,  6V  DC,  30  watt  transmitter.  Sensicon  A  receiver.  Fair  condi- 
tion, dynomotor  tronsmitter  power  supply^  with  cose.  $30.00 

F  M  SURPLUS  SALES  CO. 

nOO  TREMONT  STREET,  ROXBURY,  MASSACHUSETTS     02120 

Tel.   No.  427-3513  Area  Code   617 
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MOTOROLA  TSIG,  30-40  MC,  6V  DC,  50-60  watt  transmitter,  Sensfcon  A  receiver.  Fair  con- 
dition, Dynamotor  transmitter  power  supply,  with  case.  $35;00 

MOTOROLA   T44A-6,    450    MQ    6/1 2V,    DC,    18   watt   transmitter.    Sensicon    receiver,    with 
cose.  $54.50 


ODDS  AND  ENDS 

Remote  amplifier  chassis  from  #8270  remote.  In  sad  shape. 

Remote  amplifier  chassis  from  FSC-1    Deluxe  Remote.  Fair  conditfon. 

Power  supply  #P9027  used  in  FMTRU-41V. 

Power  supply  TU-136  used  in  T44A-6  mobile. 

Power  Supply????????   Motorola  T4]    or  T51.   Duol  vibrator,   30  watts  or  60   watts, 
know  which).  Lots  of  parts  and  rectifiers.  Vibrators  included. 


$  9.95 
$15,00 
$   9.95 

$   9.95 

(!  don't 
$   9.95 


GE   mobile   transmitter- 
DC, 


30   wait  transmitter.   807   final.    12V 

$   9  95 


Above  listed  Odds  and  Ends  items  shipped  prepoid. 

Teletype  Regenerative  Repeater — AN/TT-63A, 

Johnson  Viking  I,  10  thru  160  meters  with  tubes  and  diagram. 


$34.95 
$40.00 


MOTOROLA  EQUIPMENT  SCHEMATIC  DIGEST.  Contains  o  comprehensive  collection  of 
Motorola  transmitters,  receivers,  power  supply,  and  inter-connecting  diagrams  for  Motorola  FM 
equipment  manufactured  between  1949  ond  1954*  Covered  is  30-50  MC,  150-170  MC  and 
450  MC  equipment.  Crystal  formulas,  crystal  correlation  data  and  basic  alignment  instructions 
ore  given,  A  test  set  diagram  is  given  for  metering  all  Motorola  gear.  Typical  readings  for 
many  transmitters  ore  tabulated*  A  brief  description  is  given  for  each  general  type  of 
Motorola  chassis.  Specific  crystal  data  and  complete  alignment  and  432  MC  conversion  in- 
structions ore  given  for  Motorola  T44A  series  450  MC  equipment.  90  pages.    Price  $3.95  P,P, 


SPECIAL!! 


SPECIAL!! 


Schematic  Digest  when  purchased  with  any  equipment.  $2.95 

FM  equipment  is  offered  to  licensed  radio  amoteurs***  Quantities  ore  limited.  Each  unit,  un- 
less otherwise  noted,  is  a  complete  receiver^  tronsmitter  and  power  supply,  a  tube  or  two  may 
be  missing.  Cases^  cables^  microphones^  control  heads,  and  crystals  ore  not  ovoifoble.  Equip- 
ment is  offered  ''as  is''-  All  items  subject  to  prior  sole.  Terms:  Payment  with  order.  Shipping: 
FOS^  Boston,  unless  specified  otherwise.  Specify  carrier.  Prices  subject  to  change  without 
notice.  All  equipment  Is  used  and  subject  to  prior  sale, 

**0n  the  140  BY  base  stations,  plase  furnish  a  signed  statement  as  follows: 
'This  equipment  purchased  for  use  on  amoteur  bonds  and  will  not  be  resold  for  commerciol 


use. 


li 


F  M  SURPLUS  SALES  CO. 

1100  TREMONT  STREET,   ROXBURY,  MASSACHUSETTS 
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02120 


JUNE  1966 


113 


SIGNAL  CORPS  TECHNICAL  MANUALS,  INSTRUCTION  BOOKS 
AND  OTHER  MATERIAL  PERTAINING  TO  SIGNAL  CORPS  EQUIPMENT. 

MANUALS  ARE  NEW  OR  LIKE  NEW.  ADD  25<  TO  EACH  ORDER  TO  COVER  SHIP- 
PING BOOK  RATE.  IF  FASTER  MEANS  ARE  DESIRED  ADD  POSTAGE  ACCORDINGLY. 

TM  11-4005         Radio  Kecdver  BC-652-A  (Part  of  SCB-  TW  11-6920-1     Kadio    B^t     AN/AT^C-27     (Maintenance 

506)     •  * , , \. $2.50  Instructiong) • . . .  44.00 

TM  11-619          Radio  Siit  SCE-610    (Iiicludes  Receiver-  INSTRUCTION    BOOK:    Super-Pro    Badio    Receiver    SP- 

Transmitter  BC-1335  and  Oattery  cimrg-  210LX.    SPR-210LX $1.S0 

er  PE-219) $2.50  TM  11-274          Kadio  Set   AN/GRC-19    (Includes   sche- 

TM  11-1191        Interrogator   Set   AN/TPX-20    (Includes  maties)      , . . . , .,.,.,...,.,.  42.50 

receiver- transmitter  RT-211/TPX,   Coder  INSTRUCTION     BOOK:    Ruilio   Set    AN/TRC-24    Radio 

CwtUrol    Interrogutor    ^l    KY-9T/TPX,  Teiiiiinal     8et     AN/TEC-35    and     Radio     Relay     Set 

accessories   and  sciieinaties    * -  .^  4SI.00  AN/TRC-36    (Limited    Quantity)     . ,  • ,$5.00 

TM  11-257           l^requeii^^v     shift    exciters    0-39/TRA-T,  Tftfl  11-520A        Radio      Receiving      Set      AN/AEN-30A 

^l-39A/TRA-7,  0-39B  and  0^39C/TKA-7  (Limited    Quantity)     .. ,  - , , $4.00 

(Used  with  BC-diO) ,42.71  TM  11^5^21-205-35     Radio     Set     AN/AIEC'60     (Maint. 

TM  11-SOl          Amplifier    Group    AN/FRA-2     (Inclndes  llmiuaU     (Limited)    , . .  * * $3,00 

data  and  schematics  Pwr  amplifier  BC-  TM  11^2601        Radifi    Set    AN/TIC  1,    Radio   Tenninai 

340  aad  re^ifier  RA-22   $2.75  Set  AN/TRC-3,    Radio    Relay    Set  AN/ 

TM  11-1217        Power  Meter   TS- 125/ AP    , $1.60  TRC-3.     Radio    Relay     kScI    AN/TRG-4 

TM  11-900          Power  Units  PE-75-C,   D,   J,    K,   P,   S,  and  Amp.  Equip.  AN/TRA-1  (Limited)  $3.50 

T,  U;  W,  AA,  AB,  AC,  and  AB   ..-,.42.T5  INSTRUCTION  BOOK  Transmitting  Equipment  BC-460-D 

TM  11-379          Test  Sets  1-51,  I-51-A  and  1-51-C  (Ca-  Remote  Control  RM'20-C  and  Associated  Equipment 

ble  repairman5  test  set) ,  41-75  f  Collins)     * - $2.25 

TM  11-2624S      V<dtohmmeters      TS-2&4/U      and      TS-  INSTRUCTION  MANUAL:  Radio  Transmitter  PW-2JA  ,  .$3.00 

294B/U   (RCA  Junior  Voltohmyst)    .,41.50  INSTRUCTION    BOOK:  ARC  VHF  KavigaUoa  Equipment 

TM  11-346  Test  Sets  I-61'A,  I-61-B  and  I-61-C  .41.75  ARC   T>pe    InF    , . .  < . .,  - •  ,.43,00 

TM  11-333           Telephones  EE-8,  EE-8-A  and  EE-8^B   41^30  INSTRUCTION    HANDBOOK:   Radio   Set  AN/ARW-9    .  4L50 

TW  11-916L        Power  Unit  PE^SS-L   _  41,50  INSTRUCTION   MANUAL:  Radio  Set  SCR-593-A   . $1,50 

TM  11-2537        Hospital    Program    Distribution    Systein.  TM-11-242          Radio   Set  SCE-300    (BC-lOOO)    ....42.00 

Includes  Audio  frequency  Amplifier  AM-  Afti-nATTMr-    ijini^iiiAi  .   t..- ^    ^^  ji    A^ir    ^.    Amr  i 

T20/XJ,  Power  Supply  PP-834,  Amplifier  DERATING    MANUAL:   Mvy    Model    ABK    or   ABK-1 

AM^710,    Radio   Receiver   R-515,   Sound  AjrcraU    Radio    Rcmving  equipment   and    Army   radio^ 

Hepoducer  RD-llT,  Power  supply  PF-S42  ^^^^    SLH-5ya-A/l    or    S^S-A *  .$i.ZO 

and    eleetikal    equipment    cabinet's    CY-  TM  11-2230        Teletypewriter    Sets    ANF/GC-20,    AN/ 

1209.    Includes    operation    theory.    .•.43-50  FGC-20X    and   AN/FGC-2I    ..., $2.00 

INSTRUCTION      BOOK:     Transmitter     WG-SOIO-^E     and  navY    TECHNICAL    MANUAL    Teletypewriters    TT-47C/ 

Motor    Generator   \\G-8024    (Wilcox   Hay  MfgrJ    •.,42.50  UG,  TT^48B/tJG,  TT-69B/IIG.  TT-70C/UG.  TT-128A/ 

INSTRUCTION    MANUAL:   Test    Set.   Electronic    Circuit  UG,    TT^129A.  TT-130A,    TT-131A/UG    TT-lTl/UG, 

rinC'ln-Unit    AN/(if<M-51     (Volume    1)    Includes   in-  TT-234/SGA-3     ...*.,, .,,.., .  • . .  • .  •  ♦ . .;  43,00 

formation    \m    testing    methods    for   testing    electronk  T*»^^^n^n^         r^      'I     ^     m\'l    \Lyu^»    e^*-    wn  iij 

dreuit  pluE-in  eards.  individu.il  diodes  and  transistors  TM  11-2201        Beperfoni^or    Teletypewriter    Sets    TC-16 

^ircSft  "Sfi?"'''   ^^/^m^^^'   ^«d  ^S«-^S   antl-  ^^  ^^^           rSc^S's/ (Tel^t^pe  i;^' Supply) "  ill ^ 

Same   as    above    except    volume    2,    Contains    schematics,  TM  11'264A        Radio    Set  AN/GRC-26A     (BC-610,    H, 

scope  wave-forms  block  diagrams  and  much  more  of  all  I     schematic     R-388/URR     schematic, 

units  ahove.  Manuals  5  lbs  ea.   . . .  ^ . .  * $12.00  FreQ,  sliif  t  exciter  schematic    $1.50 

TM  11-2346        Projector    AN/TFQ-5     (16    mm    sound  TM  11-2S1          Sepplcment  Radio   Sets   SCR-399-A  and 

muYie   projection   unit    *  •  * , ,  *$2*00  SCR-499-A      .<*-....•* $1.50 

TM  11-407          Projector    Etiufpment    PH-408     (Ampro  TM  11-692C        Radio  Set  AK/ARC-27  . . , • . .  $2.25 

INSTRUCTIONS  ^'Sril^mS  '*r'^    Illustrated    parts    breakdown.    Radio    Set    ABC 

radii^  antenna  tower  for  rhombic  antenna $1.25  ^^^^    ^^    * * ^^'^^ 

TI/l-11-2249-25  Maintenance    Teletypewriter    Sets    A:N/  TM  11-640A        Radio  Set  AN/GLQ-2   , $2.25 

TGC-5  and  TGC-5X $5.00  TM  11-605          Kadio  Sets  SCR-509  and  8CR-510   $1*50 

TM  11-S42           Radio  Transmitter  Kaar  type  PTS-22X    $1,50  tm  n  ci?          ti^Ai^  q^*    Aw/AwrAA                            to  sn 

TM  11-2234        Teletypewriter   TT-4/TG                           $1  50  '^  11-517          Radio  Set  AN/ABC^44    42.&0 

TM  11-352           Teletypewriter  Sets  TG-7,  Y-A  aijd*Tele-     *  TM  11-5S26-205-34  Radio  Receiving  Set  AN/ARN^32  .41.25 

typewriters   TG-T-B  and  TG-37-B    $1.50  TM  11-6S7           Radio  Set  AN/TRC-24,   Radio  Terminal 

TM  11-612          Ratiio    Sets    AN/PRC-8,    8-A,    9,    9-A,  Set   AN/TRC-35    and   Radio    Relay   Set 

10    and   10- A   Operation   and   organka"  AN/TRC-36 -  •  •  •  • $3-00 

f^iCToiir^TThM    iftS^i    Maintenance    ..,..,,,...,..   $1.25  TM  11-S51          Radio    Set    SCK-214-D    and   Radio    Re- 

.L   l^lT^                         '             AN/VRC-19,    1&"X^^^^  mvers  R^274A/FRn  R-274a  R-320A/ 

TM  11^620      •  •  Rad^-SetV S^^^^^                                            *'  S^^S^^^m^I^^  T!:$3.m 

EC-684    \mtr     and    BC-683     Receiver  ^^.r.^r.,,f^^i,^^,    ^^^.r     t*  ^*     m          ^.^      «i  apti. /*t 

data  and  schematics 4L50  J."?^'*HPJ^^'^    ^^^*^-  ^^^^  Transmitter  T-278/U  and 

TM  11-621           Radio  Set  AN/GRC-41    ...-.....*,-  .$1.25  T~41(I/GR $1,50 

TM   11-5820-295-10  Radio  Set  AH/GRC-I9    (Operators  TM  11-SOS          Radio  Transmitter   T-159A/FRT    $1.25 

Tu  iTolL      ' '  *i;*^/  '  V  r  *i™  ^;i\'  o  V  'W  i.*  -  *  ^  -^^^-^^  TM  ll-SlO          Radio      Transmitter      T-171C/FR      and 

TM  11-235          Radio  Sets   SCR-536-A-B-C-D-E   and  F  jV^t,    tuner  TN  ITl                                  $1  50 

ti.cTD..rTTAM    an^V*^''Hffi^'^4^*^^^^l  '^^'^^^  ''^l^f^n  ^^'^^  "^M  11-2671         Radio  Transmitters  t^peV  96A/  Wc  and 

^'^OTn^^^^'^    ^**° "^ ^   ^^*     transmitter    T^^e    TV-20,  uecs    Wilcox , .$1.75 

Ti«  V-i  0.41     *  *  *i;  *  A* '  W  * ';  '  *  *  ;*'  n  AA  >™'t: f «  S2  "TM  11-S20          Radio  Transmitter    T-4/FRC    and  T-B/ 

JK  }}'Mi        l^'l^^  S^^^!^*^*^  5^!^5^V5L '  'B2n  l^ac  power  Rectifier  PP-l/FRC,  Modula- 

ISHIn^^        S^l?^  ^^^^^'f  ^■|!^Vi??J?i>r;'iW'V'*^'^^  tor  MD-1,  Switch  Panel  gA-2,  Osciila^ 

TM  11-S96          Radio    Receiving    Set    AN/FRR^12.    In-  tor  0-2.   Amplifier   AM^2 •  42-00 

eludes     schematics     Power    Supply    KA- 

74-D.  Receiver  R-270    , , $1.50  INSTRUCTION   MANUAL;  Radio  Receiver  R-E92  $2,50 

INSTRUCTION   BOOK:  Radio  Set  AN/GBC-19 $2.50  TM  11-5S20-295-10   Radio   Set   AN/GRC-19    (Operators 

INSTRUCTION   BOOK.    Radio   Set   AN/GRC-IO   $3,00  Marmal>     (Limited)     ._. ., $3.00 

LARGE  LISTING  OF  MANUALS  AVAILABLE.   SEND  10(!  COIN  OR  STAMPS  FOR  COPY. 

QUAKER  ELECTRONICS 

P.O.  BOX  215  HUNLOCK  CREEK,  PENNSYLVANIA 
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I.F«  &  Audio  Strip  from  ARC-21*  Has 
AYC,  audio  ACG,  ANL,  Squelch,  3  Audio 

Stages^  BFO,  3  selectivitiea,  2  mechanical 
fillers*  irijile  conversion  and  15  modern 
tubes.  Ea^^ily  converted  to  a  low  cost,  high 
quality  receiver  for  any  frequency,  hem  band. 
Mars,  Unicom,  CB,  WWV,  SSB,  AM,  CW, 
etc.  Complete  with  ideas  and  pin  connections 

for  conversion   * ,  •  •  • ,.,,,,..,..   $12.50 

I.F.  &  Audio  Strip  Schematic,  find  out  if 
the  strip  is  what  you  want  for  your  project 
the  low  cQ8t  way  and  order  a  schematic  at 

only • 11,00 

LM-10,  LM.13,  LMa4,  LM-IS,  and  LM-18 
Frequency  Meters,  almost  identical  to  the 
well  known  B(%221  but  a  hit  Bmaller.  Use 
with  a  100  kc.  standard  and  interpolate  to 
get  very  accurate  frequency  readings  from 
125  kc.  to  30  mc.  Has  internal  1  mc,  crystal 
standard  and  modulation.  Requires  small 
power  supply*  Inddes  very  clean  but  outside 
has  a  patina  of  dust  from  a  few  years  of  dry, 
dry  storage,  cleans  up  perfeclly.  First  orders 
pet  be&l  numbers.  ^/O  book  only  ,,  $34.30 
AROl,  2  Meter  Transceiver,  well-known 
and  easily  converted  to  AC  use.  Great  for 
network  operation  a-  unK  t^ur  crystal  is  re* 
quired  for  both  transmitter  and  receiver,  one 
of  the  first  frequency  synthesizing  rigs.  Has 
secondary  front  end  so  that  vou  can  hear 
two    cliaimels    at    once    and    be    completely 

confused a  mere  $25.00 

Ci  ystol  Calibrator,  from  ART-IS,  plug  in 
siili  rhiiHBiB  with  200  kc.  xlal  iind  circuits  to 

ohliiin  sub  harmonics  ...  * $8.95 

ARR'IS  Receiver,  by  Collins,  1,5  to  18,5 
mr-,  can  be  converted  to  a  slick,  accurate 
receiver  by  using  articles  in  73.  Will  read  all 
frequencies  to  1  kc,  has  two  PTO  oscil- 
lators , ...,*.,.*,....  $59,95 

SP-600  JX  Receiver,  Hammerlund,  an  all 
purpose  communication  receiver  that  ^ives 
first  class  operation  on  all  frequencies  from 
540  kc.  to  54  mc.  Tunes  SSB  with  no  trouble, 
has  crystal  channels  for  net  operation,  xtal 
filter,  variable  IF  selectivity,  very  low  drift, 
good  condition.  For  people  who  want  more 
than    a    ham    band    only    receiver.    Lowest 

price $225.95 

Soney  Tape  Deck,  new^  nice  piece  of  ma- 
chinery, build  the  electronics  yourself  and 
save  a  m int  ,.,.,,....,.-..**.»***,-  S64,99 
Ultra  Wide  Band  Receiver  and  Spectrum 
Analyzer,  Polorad  SA-84^  tunes  the  fantastic 
range  of  10  mc*  to  40,000  me.  This  is  the 
sort  of  eijuipmenl  that  is  handy  for  certify- 
ing transmitters,  checking  TV  or  Radar 
stations,  RF  Spectroscopy,  works  well,  looks 
good,    not    military,    used    very    little    and 


prieei]     way     below     new,     complete     with 

manual   ,.-,-,.. 11995.00 

007   Infra-Red    Spy   Scope,    (nee   Snooper 
Scope),  good  working  condition,  with  case, 
navy  model  US/C-3,  Ready  to  go.  Have  fun 
m  me  uarit  a.*.*..**.**.*.*^*,.  .*...  9^^.110 
Varaetor  Transmitter  Multiplier,  put  in  20 
watts  at  144  mc,  and  get  out  about  12  watts 
at  432  mc.  with  all  power  supplied  by  your 
transmitter  Better  over  all  power  efficiency 
than  an  all  tube  rig,  A  quick  way  to  power 
that    amateur    TV    etation.    Made    by    VHF 
Associates.  New    ...................    $54.95 

Receiver,  RME  4350,  excellent  condition, 
conqKict  unit  which  works  very  well  on  SSB, 
has  AF  and  RF  gain,  BFO  pitch,  BFO  in- 
jection, crystal  filter,  double  conversion, 
band  spread  on  all  ham  bands  plus  160 
nitliTs  and  CB  band.  The  price  is  remark- 
able for  so  much  receiver $99.00 

Delux  Geiger  Counter,  Baird^Atomic  model 
410,  excellent  condition,  an  AC  operated 
unit  designed  for  continuous  duty  radio- 
activity monitoring,  used  to  prevent  con- 
tamination  problemi^  in  industrial  or  gov* 
ernment  services  using  radioactive  materials. 
With  book S197.50 

ART- 13  Transmitter — complete  except  for 
ltd  and  lubes,  loot  thi*;  for  parls  or  remove 
the  dust  bowl  preservative  (dust)  and  set  up 
to  transmit   350  watts  on  all  bands   from  2 

to  18  mc,  A  dehydrated    . . . , $25.00 

Coniinercial  Tape  Recorder,  dual  decks, 
will  record  or  play  all  day,  automatic  switch- 
ing from  one  to  the  other  if  a  break  occurs 
or  the  tape  runs  out.  Automate  your  station, 
put  in  background  music,  monitor  your 
channe»l  or  phone,  etc,  etc.  3%  IPS,  large 
reel,     floor     model     with     instruction     book 

.     $625.00 


^  p ,  ■» 


* . . . . 


Frequency  Meter,  LA-6  Lavois,  100  to  500 
mc,  excellent  calibration,  makes  most  of  the 
other  VHF-UHF  meters  look  like  toys.  Dial 
is  on  many  feet  of  back  lighted  microfilm, 
internal  oven  controlled  crystal  standard. 
This  alone  can  put   you  in  business^  Excel* 

lent  condition,  with  book  * $595.00 

Transmitter,  V/^  Meter,  Tele-Dynamic  Inc. 
with  crystal  for  224-5  mc.  type  10018,  input 
about  5  watts,  very  compact,  8x2x4  inches, 
easy  to  hook  up.  FM  or  use  as  final  driver 
,.•..,,,.......#. ..,.*.     9 1 0.7  5 

Turntable,  Gates  CB-11,  very  heavy  broad- 
cast turntable   for  Hi-Fi   work,  three   speed, 
rccpiires  3.5  mfd  capacitor  ..........   $49.00 

2IN243  Transistors,  silicon,  audio  .,  4/fl.OO 
1N34  Diodes,  some  people  still  like  them 
at  only - 10/$1,00 


Order  direct  from  this  qd  or  Kcnd  a.  stamped  addr^s^ed  envelope  for  latest  etfuipment  tiftt.  Not«  that  aU 
iiierrliaiid{H«  Is  used  unless  otherwise  noted.  F.O^B.  Denver  Hrev.  23%  deposit  on  COD  orders.  To  avoid  delayni 
n^wti]  post^Lge^  overage  wOl  be  relumed.  Cosh  rewards  for  informatioti  leading  to  pureli4ise  of  quaHty  industrial 
!»urptu]i. 

THE  B,  &  C.  iriLSOlV  CO^IPAXY 

Box  393,  LitUelon,  Colorado  80120,  Phoue  303-794-6936 


JUNE  196« 


ns 


CRYSTALS 


100  KC— Holder 

100   KC— 

200   KC — 

400    KC — 

500   KC— 

1000    KC— 

1000    KC — 

10000    KC — 

100  Assorted  MfscI 


jj 


it 


t* 


** 


t* 


*» 


T  3/16  K  1  5/8x2  1/8  2.95 

1"  Diam,  X  2"  3.95 

Octal  1.50 

FT   241.  1,50 

FT  241.  2.50 

Octol  (for  Freq.  Meters)  3.9S 

HC6  (Midgets).  2.95 

CRL  2,95 

Crystals, 


FT  243,  FT  241,  CRK  Etc. 


7.50 


VERSATILE    MINIATURE 

TRANSFORMER 

Same  as  used  in  W2EWL  SSB  Rlg^ 
March,  1956  QST.  Three  sets  of  CT 
windjngs  for  o  combination  of  imped- 
ances: 600  ohms,  5200  ohms,  22000 
ohms.  (By  using  center-taps  the  im- 
pedances are  quartered).  The  ideal 
tronsformer  for  a  SSB  transmitter. 
Other  uses:  interstage,  transistor,  high 
impedance  choke,  line  to  grid  or 
plate,  etc.  Size  only  2"  h.  x  y^"  w, 
X  ^/^     d.  New  ond  fully  shielded. 

$1.49  eo.,  3  for  $3.95,  10  for  $12.50 


TUBES 

1B40 

1.00 

6AK5 

.40 

832A 

4  00 

2AP1 

6.50 

6AL5 

.40 

902P1 

3-95 

2C39 

5.00 

6AQ5 

.40 

1625 

.35 

2C41 

4.00 

6AU6 

.40 

5692 

1.00 

2C40 

5.00 

6J6 

.40 

5763 

1.00 

2C44 

T.50 

6L6G 

1.00 

5894 

12.00 

2E26 

2.00 

12AT7 

.40 

5842 

5.00 

3&24 

1.00 

416B 

5.00 

6146 

2,00 

4X150A 

7.95 

608 

1,00 

8012 

1.00 

5R4GY 

1.00 

813 

9.00 

8020 

2.  SO 

6AGS 

.40 

815 

2.50 

8025 

rso 

POWER   SUPPLIES 
COLLINS    MODEL    100   Variac    control led-metered    for 


200  ma.    .  . 
and   63 


ma 


both  volts  and  mo.  0-500  v  of 

PS    1.    Zero  to  400   vdc    at    110 
Varioc    control ted-metered 

PS    2.    Zero    to   300    vdc    at    60    mo 
Variac   controlled  and   metered.    .  ,  ,  ,  * 

PS   3.    Zero   to   30O   vdc   at    100   ma    and 
ond   0-tO  vdc  bias.   Variac  and   meter,    *.^ 

PS  4.   High  voltage   for  CRT  wJth   6.3    v   ond 


ond   6.3 


6.3 


$55.00 

v   4    o. 
$25.00 

V    3    a. 
$20.00 

v   4    a. 
$30.00 

2.5    V 


and  intensity  and  focus  controls.    ........    $15.00 

PS  5.    Small   rig   {5Y3).    plus  215  v,   minus  30  v  ond 
6  3  V  S7  95 

PS   6,    Grid   bias   supply,    2    scale,    OS   ond    0-25   vdc- 
Metered     ,,..,,..,,...,... $7,95 


6  VOLT  fiADIART  VIIRAi>ACIC 
SU>PUES  300  V  OC,   90  MA 


Rtidmrf  6821 A  [RCA  Ml- 
839 1  A)  used  to  mobilize 
AR-77  &  AR-88  rcvrs. 
Input  6  to  S,Sv  dc  as  se- 
lected by  a  4-position 
switch  to  xfrmr  taps.  The 
vibrator  is  Mallory  634C 
or  Radiart  VN-10  or  any 
4-pin  non-^nch  replace- 
ment. At  full  load,  the 
pock  draws  12  amps.  A 
1 5A  fuse  is  in  the  bat- 
tery cord  furnished.  An 
0Z4  tube  rectifies.  Out- 
put is  altered,  New,  with 
instruction  book,  sche- 
matic, &  parts  list.  Shprg 
wt  12  lbs.  Cat.  No. 
806VPK  Only  $2,95  each 

4  for  $10 


Send  for  Catalog  #131 
All  orders  FOB  Chicago— 


NAVY  QRM  FILTER 
$1.95 

1020  cycles.  Same  q5  the 
FL-8  but  more  elaborate 
with  cord  and  PL55  and 
switching  control  on  slont 
pane!  for  easy  viewing. 


85  kc  If  transformers.  ARC  Command  series.  SI  .25 
2830   kc   if  tronsformers.  IJj 

1415  kc  if  transformers.  |-*J 

15  mc  if  trofisformers,  ^^  ^  J-J' 

190  to  550  kc,  RF-ant-etc.  t3  can  assembly)  $.75 


Special  BC906 — ^Frequency  meter — 150  to  235  mc  in 
handy  corrying  case.  500  microamp  meter  and  No- 
tional 4"  velvet  vefnier  worth  for  more  than  the 
special   price  of  $7,50   used. 


TRAHSISTOR    BOARDS.    Pay    only    5^    per    transistor 
Other  ports  free.  Minirr^um  order,   ..,,..,*      S2.50 

DAVEN  Frequency  Mefer^Direct  indicating  frequency 

meter  covering   25  to   5000   cycles   in   four   ranges 

(.I-.5-I-5   kc}.    Exc.  CoTKf,    ,....,*. -   ^29.75 


COAX  CONNECTORS 


UHF    SERIES    ^^-359 

UG-175 


H-359 


UG-I75/U 


S 0-23 9 


UG^176 
SO-239 
PL-259 


Used  .25 
New  ,12 

New  +1 2 
New  .35 
New  ,35 


Double  Mole  New  .89 
SO-239SH        Used   .39 


UG-260 


Used  -39 


SO-2  30SH 


PL-259D 


UG^604     {     U^;" 


UG250/U    UG 


PL-258 


jr-rit 


New  .59 
New   .59 
New  1.69 


COLLINS — Single   sideband  multiplex   generator   using 


jgi  . 

mechanicol  filter  F84z-2  or  stmilar.  With  schematic 


ond  data* 


$22.50 


SILICON    CONTROLLED   RECTIFIER   GEC40B.   25   amp. 

S3 -9  5 

SILICON   TOP    HAT,   600   PIV,   200   ma.  $0.39 

SILICON  TOP  HAT.  750  PIV,  K5  A.  S0,S9 

SILICON    TOP   HAT.    200   PIV,    1.5  A,  S0.39 

SILICON   STUD.    SO   PIV,  5  A.  SI  00 

2C39A   TRIPLER  cavity-less  tube.  53.95 

2500    CAVITY    TUNER    for     1 B40,     1843    and     1B37. 

New.  less  tubes. 
41 6B   CAVITY  complete  with  416B   tube 
4X1 50A  SOCKETS.  New. 
4-400   CHIMNEY    (SK406)    New. 
4-1000    SOCKET    (SK500)    New, 
IB37,  1B40,  IB 43  tubes 


Subject  prior  Sale. 
inois  Residents  add  4% 


S3  95 

$12.95 

$2,95 

$2.95 

$9.95 

Each  $3.00 
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NICKEL      CADMIUM      BATTERY.      Re- 

chorgeable  thousands  ot  times.  Alka- 
line storoge  battery  sintered  piote. 
Flat  voftage  curve  during  dischorge, 
WjJI  hold  charge  for  a  long  period  of 
time.  Hi^h  discharge  rate  up  to  50 
amps.  SpMl-proof.  May  be  used  in  any 
position. 


t,2  voffs.  3.5  AH, 
1,2  volts,  25  AH 
1.2  volts.   50  AH. 
1.2  volts,    mo  AH. 


New  $1,49 

Exc,  $3.95 

Exc,  $5.95 

Exc.  $9.95 


AH    are   guoronteed.    Ask    for  quantrty   prfce* 


TUNABLE  ARC  RECEIVERS 


RIOA  550  to   1500  kc 
R11A-T90  to  550  kc 

R13A  108   to    135   mc 
R19A   1  18    to    US    mc 
R23A-190   to  550   kc 


New  $34.50 
New  529.95 
Exc.  $29.95 
Exc.  $39.95 
Exc,  $12.95 


DlO-12  volt  dynamotor  for  any  above  New  $7.50 
C744  ARC  odoptoble  control  box.  .  Exc,  $1.95 
TAC   SHAFT   Flexible  tuning  cable.  $1.00 

PLUGS-As    required.  Each  SI. 00 


JD169C  IS  o  CDmpoct  display 

unit  with  3BP1,  5-12AU7 
3-5726,  6AS6,  6X4,  6AQ5, 
tntensrty,  focus  and  position- 
ing  controls,  plus  o  DC  mo- 
tor driven  switch  you  can 
use  tor  many  outomatic 
switching  functions  outside 
of  an  oscHloscope- — or  just 
use  the  18  BMC  coax  con- 
nectors surrounding  it.  Lfka 
new.  $14.95. 


Send  for  Co  fa  log  #131 
All  orders  FOB  Chicago— 


RTTY 

TS2C  TG  Fox  mochjne. 

S67.50 

WD'1954-H   Teetype   test   set. 

$25.00    1 

1-193  Retay  test  set. 

$25.00 

255A   Polar   reloy. 

$2.95 

255A   sockets. 

$1.25 

88    MH    toroids. 

$0.79 

GH-1203-2H   Lionel  transformer. 

$1.49 

L-97A   Bias   meter 

$7.95 

TUNING  FORK  FREQUENCY  STANDARD.  500  cycle, 
.001%  accuracy.  Operates  from  24  VDC  ot  J  8  A. 
Removed   from  new  equipment,  $7,511 


R105/ARR15-COLUHS  RECEIVER  1500  to  18500  kc 
complete  with  14  tubes,  100  kc  crystal,  2  Collins 
PTO's,    schematic,    etc,    Bxc.    cond.  $67.50 


PANADAPTER  IP69C/ALA2,    See    June    1964 
73,    New  with    14   tubes. 


issue    of 
$35.00 


R4  ARR2  Versatile  receiver  covers  234  to  258  mc 
but  con  easily  be  converted  to  just  about  what- 
ever you  choose.  With  1 1  tubes,  and  sche- 
motic,  S6.95 


TRANSFORMERS 

J800   VCT-2.7  Amps   (220    in) 

S39,9S 

2260    VCT-400   ma  (115    in) 

$19.95 

40OO   VCT-750   ma   {115   in) 

$39.95 

530-0-530-420    ma    [115    in) 

$7.95 

2100   V  Scope-IO  ma   (115   in) 

$1.95 

3   H-500  ma   choke. 

$7.95 

RG-8/U    Patch    cord-15    feet    with    PL*259    on    each 
end.  New  $1.49,    4    for    S5 


ART-14   Transmitter- to    18   mc. 

O'16-Low    frequency   osc.    for   ART-13, 

SX-25.   Hallicrofters   receiver, 

SX-110.    Hallicrofters    receiver. 

BC-458    (T21]   Commonad   transiriitter, 

T464   ALT7.      Transmitter      for      50-174 
4Xt50A's,   etc. 

T465/ALT-7.    Transmitter    162-352 
etc. 


Exc,  $47.50 

Exc.   $5*95 

Exc     S75.00 

Exc.   $89.00 

New  $7,50 


mc      using 
Exc.  $39,95 

mc   using    6?6l's, 
Exc.   $39,95 


COLLINS     Vor.     Mod.     Etim.    #391 A-2.    420 
using    2-2C39A's,    Bird    termaline,    etc. 


mc     rig 
$59.50 


DECADE    RESISTANCE    BOX,   0  1000   ohms    in 
steps.  Central  Scientific. 

Also  0-10,000  ohhms  In    10  ohm   steps. 

APX-6    TRANSPONDER-1215    mc.    Less   tubes. 

JACKSON   #652   Audio  oscillator.  Exc. 

HJCKOCK  #110B   VTVM, 

TS-226'2   meter   wott   or   power    m#ter. 


1    ohm 
$5.95 

$5.95 

$7.95 

$39.95 

Exc.   $12,50 

New   $9*95 


TS-667.     Convertible     to     Motorola     Test     Set,      Has 
1 00-0- 100  jttammeter,  etc.  New  $14.95 


RM-52   Phone   patch.  New  $2,95 

TN-174    Antenna    tuner   with   244    pf   Jennings    vorf- 
cibte.  New  $2.95 

TS-497    Model    SO    Measurements)    Sig.    Gen. 

Exc.  $295.00 

OAP-1 -150-230   mc   wavemeter-oscillator.  Exc.  $25.00 

TS-35A-X    bond  signal    generator.  Exc.  $35,00 


Subject  prior  Safe. 

inors  Residents  odd  4% 
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2  INCH   CATHODE  TUBE  $2.75 

902A — 2  inch  face  diameter.  Filaments  63V  at  0-6A. 
Will  operate  as  low  as  400V  for  high  voltoge  and  tow 
deflection  voltoge  of  65  to  75V.  Fits  standard  octal 
socket  and  is  only  7%'*  long.  Excellent  for  Teletype 
tuning  indicators,  Moaulation  monitors,  Scopes,  etc. 
Shipping   wt.   3   lbs,   BRAND  NEW .  .$2,75 

HIGH  VOLTAGE   PROBE 

50  KV  for  VOM  or  VTVM. 
Has  500  megohm  high 
y^  voltoge  deposited  carbon 
sealed  resistor.  Vxi^"  D 
tope  red  bross  tip  with  steel 
spring  wire  hook.  Clear 
plasttc  I''  D  body  with  5 
black  insulating  discs  for 
high  protection  agornst  surfoce  leokoge.  Block  plqs* 
tic  handle  has  threaded  end  plug;  1 1 'A"  O.A,  and 
3 '8**  L  hs-voltage  rubber  covered  test  leaa  with  phone 
tip  plug;  plus  separate  ground  leod  to  alNgotor  clip, 
Mfgr.  Precise  Development  Corp.  for  Hickok  Eiei. 
tnstr.  Corp.  Lists  for  $12,00.  Brand  New   ..,..$2,9S 

DESK  SHELF 

Add  o  Pull-Out  shelf  to  your  Standard  19"  rack.  Use 
it  OS  o  desk,  shelf  for  test  equipment,  etc.  Slides 
flush    into    rack    when    not    in    use.    Stainless    steel. 


TELETYPE  POWER  SUPPLY 

1  n  to  123  volts  60  cycles  Input.  120  volts  800  MA. 
output.    Used,  good   condition ...,,.,,.  .$8.95 

BC-22T   AK  FREQUENCY  METER 

125  to  20.000  KC.  MODULATED  Complete  with 
Tubes,  Crystal*  Originol  Caiibration  Book,  &  110  volts 
60  cycles  power  supply  (RA-133)*  Like  New  condi- 
tion.   •  *  , , ,*......,, $1 25,00 

TCS  RECErVER-TRANSMlTTER 

1.5  to  12  mc.  Complete  with  I  I  5vAC  60  cycles  power 
supply,  control  box,  12vDC  dynomotor  power  supply, 
and   Technical   manual,   Mfg*   by   Collins.   Used    good, 

$125.00 


50  Assorted  Crystals.  A  steol  at 


FIXED  CAPACITORS 


30   Mfd.    1 5vDC - 

88-108  Mfd.  nCKAC  .  .. 
200-200  Mfd,  25vDC  . 
1000-1000  Mfd.  30vDC 
6  Mfd.  lOOOvDC  Oil  .  .  . 
8   Mfd.   600vDC   0(1    .  .  .  . 


$6.50 


.5/51-00 

,5/$l.M 
. . .5/75C 
.5/*1.25 
..  .$1.00 
,..$K00 


PE-140   POWER  SUPPLY 


Output  SOOvDC  at  270MA 
end  two  6.3vAC  SEC  at  3 A 
each.  Input  110/130v,  60cy. 
Dual  choke  filter  with  oil 
capacitors.  Comes  with  5Z3 
and  removable  perforated 
metal  protective  cover.  Size 
with  cover  lOWxl  2|/2''xl0y2" 
H*  Shipping  weight  55  lbs. 
Used,  Good   ,  .  .  . $14.95 


to<5J? 


KW  OIL  CAPACITOR 

Westinghouse  25MFD  capoci- 
tor  for  Kilo- Watt  power  sup- 
ply; Rated  at  2 SOOvDC,  Will 
hondle  4000vDC  ot  T  AMP 
and  up  to  SOOOvDC  at  less 
than  1  AMP  in  an  emergency. 
This  capacitor  is  filled  with  .7 
gallons  of  Inerteen  oil  (NOT 
Regular  Transformer  Oil)  ond 
is  U*'  H  X  8"  W  X  4^  D  over- 
all, with  heavy  gauge  Mount- 
ing Brackets.  Ship  Wt.  32  lbs. 
NEW    .........-,.*-  ,$13.95 


TRANSMITTING  VARIABLE 
CAPACITOR^JOHNSON 


Shaft  Yfxys" 
weight   14  lbs. 


L.   Size 
Brand 


Type  500B90,  40-500mmf,  37 
aluminum  plates  w*th  rounded 
edges,  ond  0,25^  air  gap.  Cast 
aluminum  Gr\d  brockets  with 
gloss  bonded  mica  insulators. 
15y/'x6ys"x4%''  H,  Shipping 
new .,.,,>.....  ,?6.9S 


KITS 

Assortment  of; 

15    POTS    . _  _  ,  .$1.25 

15    OIL    CAPS.    ♦*-**... ,  ,  .  ^  *  ,  .  ^$1*50 

25  Min.   TUBE   SHIELDS - . ,  , .  .$1.00 

1 0    RELAYS ,  .  .  .  /$2.00 

5   VAR.   CAPS    .  .  • ..... .  .  SI  .50 

25    TUBE    SOCKETS  -  .  - .$1.00 


BC-342N  RECEIVER 

1.5  to  18  MC  in  six  bonds.  Antenno  oltgnment  con- 
trol. Fast  &  slow  tuning  knobs,  BFO  control,  AVC  & 
MVC,  two  RF  ompliers,  &  three  470  KC  IF  stages. 
1 15vAC  60  cycles.   Like  NEW.    ,  .  . ,$69,50 


WE  BUY.  WE  TRADE.  WHAT   DO  YOU   HAVE? 

MINIMUM  ORDER  $2.50 


All  prices  are  F.O.B.  our  warehous^p  Chicago,  III.  and  Subject 
we  will  promptly  refund  all  excess  postage.  MINIMUM  C.O.D. 
ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  PRIOR 
orders  with   an    irrevocable    letter   of    credit    or    cash    to   our 


to  Prior  Sale.  Do  remit  AMPLE  postage  and  save  C.O.D.  fee^— 
ORDER  $10.00  &  MINIMUM  OF  25%  DEPOSIT  with  order. 
NOTICE.  Illinois  residents  please  add  4%  Sales  Tax.  Foreign 
bank,  Central  National  Bank,   120  South  LaSalle,  Chicago,  III, 


R.  W.  ELECTRONICS,  INC. 

2244  SOUTH  MICHIGAN  AVE.       •       CHICAGO,  ILL.  60616       •       312  CA  5-1281 
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SELECT  SURPLUS  FROM  BIGELOW 

ALL  MATERIAL  NEW  UNLESS  SPECIFIED  OTHERWISE- 


SteH  equip  mm  I  cabinet  wltti  leather  handle.  Si2e  ll^^x 
15s.4x8*,4.  You  supply  %%xX3W  paneL  BlacR  finish.  Removed 
new  equip.   Each   SI. 79 

475  to  $00  MO  itined  Une  osc*  assembly*  wtth  piston  type 
attenuatar.  Less  i-AF-k  tube  &  shields.  Removed  from  new 
lest  equipment.  TLO-1,   79^  each 

Sro|»«  foundAtlott  unit:  Hemoved  from  new  equipment,  Chan- 
nel strip  with  CRT  socket,  focus  &  tnlejislty  controls,  2 
position  controls,  &UP1  scope  tube.  vT^ltage  divider  string 
lor  CRT.  bakellte  bezel  for  CRT  and  circuit  diagram  &  in- 
structions. 

Very  limited  quan.  Only  SI  9*95  per  set.  I  express) 
R.P,  Bweep  generator  assembly — removed  from  TV-FM 
sweep  signal  Renerator.  Contains  a  6J6  tube,  dual  variable 
condenisi^r,  mechanical  sweep  (spkr  typei  motor  and  other 
small  parts.  W /diagram  60-120  Mc,  Only  10  units  in  stock. 
S12.50  each 

V-R  regulatefl  jvowc'r  supply.  110  volt  60  cy  input.  105  V.D.C- 
repulated  at  TjO  Ma  &  6.3  V  AC  C<t^  1  amp.  With  dtagram; 
Removed  from  new  equipment.  Less  the  tubes.  Each  $1.9&, 
10  for  S17.50.  Cat  #  PSC-2 

PP-111/AP8J0  400  cycle  radar  "power  supply.  Shock  mounted 
chassis.  Used  &  less  tubes.  Wt.  22  pounds,  bo  should  be 
truck  shipment.   Kach  Si. 95 

2.5  KW  RF  healer  with  tubes.  Use  for  parts  only  as  It 
radiates:  USED,  Crated  for  shipment  $99.50,  You  pick  up 
this  location  for  $65.00  U  unit  only) 

9ff|!  PER  KIT  OF  PARTS   (please  use  numberl 

2  pounds  misc.  electronics  hardware  HWD-1 
*^  pound  misc.  brass  (plated)   spacers  SP-1 

10  Misc.  bathtub  &  oU  mied  condensers  BT-IO 
5  over  20  watt  resistor!^.  Misc.  values  Rcs^S 

3  pounds  cut  &  stripped  hoolc  up  wire  CW*X 
250  ft.   (approx)   hook  up  wire  (10  rolls)    KW-1 
20  old  type  radio  &   Instrument  controls  Cont-20 
3  Misc.  relays:   may  be  telephone*  etc.;   RL-I 

49C    FART    KITS:    EACH    KIT   CONTAINED   JN   AN 
ALUMINUM  COIL  SHIELD:   16  to  choose  from; 


Al  fI5i   precision  resistors 

A2  (20)  ceramic  &  mica  cond. 

A3  (10)  crystal  diodes 

A4  (71   low  freq,   X'tals 

A5  (61  controls 

A6  (10)  power  resistors 

A7  as>   rtidio  &  TV  knobs 

AS  (201    pilot  lamp  sockets 

Each  kit  49^.  Assorted  unused 


"BUD** 

Air  gap. 
"BUi>*' 

Air    gnp 

Air  jfap, 
"BUD^' 


A9     (tl    X'mittlnff  micas 
AlO  (14   OJJ    Hardware 
All  14 »    mln.  Elect, 
Ai2  ilO)    P.C.   tube  soc. 
AlB  (12)    screw  terminals 
A14  (100)   solder  lugs 
A15  (15)    Misc.   parts 
A16  (50)   Ins.  resistors 
parts  In  each  kit. 


cap    150    Uufd. 


cap  250  Uufd* 
cap  100  Uufd. 
cap    140    Uufd. 


CE-2005    variable    condtmser:    Max 

.030".  OriRtnal  boxes-  Each  $2.48 

CE-2007     variable    condenser:     Max 

.U3U".   Original    boxes.   Each  $3.24 

CE*2015    variable    condeiijier:     Max 
.060".   Original  l>oxe£.    Each  $2.7& 

MC-1876    variable    condenser:    Max 
Manv    In    original    cartons.    Each    $1.29 
*\NATI()N.'iL"    variable    condenser:    Max    cap    of    100    Uufd. 
Straifiht  line  frequency  ts^pe.  Each  $1.69 
"N^ATICIXAL"    variable    condenser    Max    cap    of    75    Uufd. 
In  each  of  2  sections:   Straight  line  frequency  type.  Ceramic 
Insu!.   Orie^inal    cartons.  Each  $1MB 

^'HAMARLUNO*'    air    padder    condenser    (screw    driver    slot 
Shaft i    25  or  100   Uufd.   Each   49t   10/S3.50 
DnaJ    sertiozi    variable^   condensen    50    ^   100    Uufd   sections* 
Very  smooth  vernier  drive.  2x4x3^,4"  %1BQ 

'*EL   MEN  CO*'   T&rfable   mica   trlmmrr   cOAdenserii: 


302 

15-130  vuta 

19c 

310     650-1890  Uufd 

4oe 

304 

100-550 

24  e 

311     780-2110 

42e 

305 

1&0-75O 

2EC 

312     SSO-2330 

45e 

306 

275*970 

32e 

315  1400-3055 

490 

30rr 

350*1180 

32^Jr 

"AEROVOX**  .03  MFD  2000  DC\VV  Tubular  condenser.  Type 
2089D.  Each  19^<  10  for  SI. 50 

Diinul  turrrnl  Irantifftnner:  150/5  A.C.  Amp.  Use  with  a  5 
Amp.   instrument.   DCT-1   S2.95   each 

FILTER  CHOKE:  7  Hy  at  150  Ma.  D.C*  Re&  200  ohms. 
CiiaJinel  mount  type.  Factory  surplus  (700  on  hand).  Each 
89^,  10  for  $7.99,  100  for  $69.50 

niIARj\.NTBEg;    Your    saiisfaetiou    is    gimnmU'fid;    tecrchandise    may 

be  retiiriiMd   (origlnfll  condition)   for  a  co^t  of  mercliiindise  refund. 

(30  tiil^'  limit) 

All   parts    (tmw)    are   guaranteed   for   90   days   against   defects 

in  miitevliil  or  wnrkmanship.   Guarantees  arc  void  If  parts  have 

been  misused  nr  oiorlnadpd. 

MINIMI  M    mUWAl    S3. 00         MLYIMtfM    OEDER    $3.00 

HEM>    is    A    FU^T    CARD    TO    BE    PUT    ON    OUR    CATALOG 

MAlLINli  LIST:  Our  catalogs  ara  still  inm. 

We  liavt^  liefn  in  bii.'dness  over   12  yi^rs.   Our  location  Is  State 

Route  103  ott  the  Xurth  East  side  of  Blufltton. 


BIGELOW 


POWKE    TRANSFORMERS:    |1.79   each 

Al)  have  ilO  voit  60  Cycle  nrimary  windings: 

T-16     175-0-175  volt   at  30  Ma.   6.3   volts   @   0,6   Amp. 

6.3  volts  @  1  amps. 
T-23     315-0-315  volts  #  50  Ma.  6.3  volts   @   0.6  amp* 

6.3  volts  @  2  amps* 
T-28     325-0-325    volt    («    50   Ma.   6.3    volts    @    0,6   amp, 

6.3  volts  ®  2,5  amps. 
T*4#    175-0-175  volt   @  30  Ma.  6.3  volts  @  0.6  amp. 

6,3  volts  &  2.4  amps. 
T-SU    53G'0-336  voJts  @  75  M&.  6-3  volts  @  3.1  amp. 
T-73     175-0-175   volt    m   75  IMa.   6.3  volts   @   2  amp. 
All    above   transformers   are   half    shell    type    (NlTWj, 
$1.79  each.  3  or  more  at  SI. 61  each 

5UP1  scope  tube.  Removed  from  new  equSpment,  Guaran- 
teed. O.K.   (Express  shipment)   each  $6.49 

TUBES  I  UNUSED  FKO.M  A  FAddltV:  OA2  82C.  OA3  99e. 
1G4  7a(jtp  5R4GY  BH.  6AF4  OSiT  6C6  TM.  6C8  $1-09  6D6  594. 
6F6  $1.09,  6F7G  95^,  6H6  39t.  6F5  49C,  6J5  84^.  6J7  $1.18, 
fuir,  iRe  fiK6  6U,  6Q7  $1.38.  (>SA7  99e.  6SG7  59e,  6SN7  60e. 
eu.>.  t*G5  99*  6Z5  §139,  7A5  99c.  1223  49c.  25Z5  $1.09.  25Z6 
73e,  30  $1,59.  53  $1.99.  76  $1-59,  79  $1.59»  83  $1.49.  »4/6a&4 
$1.25,  9006  19c.  80  79e,  807  $1.62.  Some  in  cartcms  and  some 
are   bulk   pack.   Guaranteed. 

Mita    base    ternainal    strip    as    used    In    command    receivers; 

TS-2  each  5c.   TS-3  10/35*    TS-4  100/$2.99  ^     .,..*.., 

10-32    Threaded    rod   with   test   prod   on  one  end,    lYn     total 

IcMth.  Rod-1.  6  for  48« 

l*-52  Threaded  rod  with  banana  plug  on  one  end.  1^^  total 

leni^th.  Rod-2,  6  for  4&e  ,,  ^.  ^  . 

Solder  logs;  clears  a  ^k"  stud  as  used  on  meters.  Light-duty 

—hard   to  and   item.  SL-1,   50  for  49t 

Si>ldtrte&s    terminaLts^-clears    a    #10    screw.    For    wire    sizes 

22   to   16.    SL-3    25   for  63e.   SL-4   50  ^99e 

Tfifffle  sirUcli— Ball  handle  "A-H&H  '  D.P.D.T.  Z-9  eacJl  Ut. 

iO  or  more  for  40C  each,  ,        ,         ,    ,.  ^ 

Oreen   Jewel   bayonet    <47)    panel   lamp   assembly    (less   oulb>. 

22e  each.  10/ SI  75.  100  for  $15.00  _ 

SItunI:   10  amp  250  Mv.  as  used  In  V.O.M..   29*  each 

SHiMiium    Rectifier:     15    Ma    120    RMS    volts.     As    used    In 

V.T.v.M/s.   SL-1  each  18e.  10  for  $1.50 

Bliley    MC-9   3500   KC  crystal   each  59C.   10.  $4,99 

Lever  swltcii— 2   decK   3   pos.    Spring    return  to   center.   Fine 

for  Intercoms;    LS-1   each  59t,  10/$4.99   Mess  fenob) 

I^ver  <twitch^l   i>ole   3   po&   as   used   In   tube    testers*   Less 
itnob.    LS-2.    each' 39e.    10/$2.99 

MItiiuture  parts  contained  on  a  2%  x  3%"  printed  circuit 
board:    all    have  transistors  &  many  parts,   2  boarda  59c,   a 

boards  99*.  10  boards  $1.95  „_    *  ^n^    ^  t  t 

Ci^ramie    trimmer    condensers    *'ERIE'^    NPO    type    822    1.5-7 
(CT'l^    5-20    (CT-2),    4.5-25    ('CT-3) ,    35$   each 
Electrolytic   cmiden^er:    Tubular   type    with    insulattng   sleeve- 

8  MFD  450  XXWV,   each  19«,  10   for  $1.69  

Oil  niU^d  t'cmdensen  5  MFD  m  230  ACV  (60O  DCV)  Approx, 
1x2x4".   CL-1.    each   69C     10    for  S5.99  m/^-sii." 

^4  Cii  Ft/min.  blower:  27  VDC  (^'  500  Ma,  2V^tCIV*^^^A  ^ 
Fine  lor  tube  cooling.  Each  $1.69,   BL-1  TTCt^n    ^^ 

2  rjM^K  Ii92  tube^,  Fil  X^formers  ^  water  JacMets.  USED,  re- 
moved  from  equipment.   All   for  $100.00 
Low    inertia    motor    <AC*    with   >jear    train.    Used  89e 
7    pin    min.     tube    socket     w/shield    base     mo    top    shield). 
Black   STB-1,   each  St.   10/79t.    100   for  $6.99  ^       tftz-aR* 

Octml  tab^  5<H!ket — waffer  type:    brown:   Ots  each  oc,  lu/sow* 

Pfione    plug— 2    conductor    fV^'*    Dia.    p!ug>    chrome    plated 

shell,   Cat.    ^    PL-1.   each  52c.    10  for  S4-T5 

*'AMPIl£NOL"    plug   and    socket,    4    pins    plus   shell.    Plug   IS 

^lielded.  each  set  25c.  10/$1.89  ^  ,  ^   _^ 

2.5  Mh    100  Ma   **NATIONAl-*'   H.F,   choke,    each  29« 

500   .MH    RF  choke.   Should   carry   200  Ma.   Base  1^     dia  % 

2V4"  Ion  jr.   RFC-2,  each  19f.   10/$1.49  «.  ,*    ii= 

Rubber    F:rammeU    mounts   in   a   1    inch   hole:    cable    hole    is 

.    inch.    GRO-1.    each  4<,   10/29e,    12p/$2,49 
Ciiil  V  ith  shield:  slug  tuned  form  W  diameter  with  a  1  inch 
winding   .'ipace.    How    tune$  79-85  MC.   Stud   type   mounung: 

CF-1  each  29e.  10  for  $1,99  ,^..^      ,_     ^    t.^if 

"IRC*'  insulated  carbon  resistors:  10.000  olims-^ne  haJi 
watt.  10%  each  6f.  10/45f.  100/51.99 

TEKXfS:  rash  (registered),  check  or  money  order  with  order. 
Enchtse  enough  for  postage — all  exc^s  will  be  refunded  m 
checte    or    postage    stanfips.     $3.(10    mlninmm     order    on    cash 

^^Ihtiirmm  €.(>.D.  order  $10.00  and  must  have  25%  deposit 
inrludi-d  with  the   otder.  , 

All    merehiindise    is    subject    to    prke    change    and    prior    sale. 
Parts  and  equipment  are  F.O.B.   Bluff  ton.  Ohio. 
Most  orders  are  shipped  out  the  same  day  as  received. 
OUH    VACATION    THIS    YEAH:    Jidy    2ni]    through    My    17th. 
Th<^  ^how  rooin  will  be  eln^ed  and  tio  mall  orders. 
WK    liEPAIl?   SURPLUS   METERS  k   MULTIMETERS;  If   possi- 
ble  with   nva liable   parts. 
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RDZ  RECEIVER,  10  channel  crystal  controlled, 
200-400  mc,  1  15  volt  60  cycle  power  supply* 
Navy  surplus  and  mode  to  highest  standards. 
Cost  $2,500,00  eoch.  We  offer  brond  new 
units,  origino!  boxed^  with  antenna^  p'ugs, 
schematic  ond  crystal  figuring  data.  Shipping 
wgt    235  lbs.  $125.00 


TRANSISTORS,  Ist  Grade,  branded.  Your 
choice  3/$1.00  or  $3.00  dozen.  All  "2N"  num- 
bers. 

1  1 6-339-340-34 1  -342^343-398A^497- 

498^547*54  8-549^550-55 1  -552-65 1  - 

656-728-729^735«736-740-840-84 1  - 

842-839-843-844-845- 1055-1 117- 

1  140-1  206- 1 207- 1 4  1  7- 1 6 1 5-  T  986» 

2038-2039-2040-2041 

SILICON  BUSWITCH  7  amp  200  piv.,  used  In 
AC  phase  control  and  lomp  dimmers.  Circuit 
for  750  watt  lamp  dimmer  included.     2  for  $1 

SILICON  NPN  MICROTRANSISTOR,  silfcon 
plonor  epitaxial,  Vrho  40  volts,  V^^.^  15  volts, 
150   mw^    100  mc^   with  specification   sheet, 

2  tor  $1 

SILICON  BI-DIRECTIONAL  TRANSISTOR.  PNP- 

NPN.  2N1640,  2for  $1 

SILICON  MESA  POWER  TRANSISTOR.  85 
watts,  2N424  NPN.  2  for  $1 

Experimenter's  pockoge.  Your  choice  of  any  12 
of  the  above  for  $5. 

Digital  Indicator  displays  fig* 
ures  on  translucent  window 
0-9.  Plug-in  bank  of  6  volt 
bu]bs  on  reor,  each  bulb  when 
energized  display  one  digit  on 
the  window.  $6,00 

CRYSTALONICS  FET  (Field  Effect  Transistor) 
with  spec  sheet.  See  December  73  for  more  in- 
formation on  FET's,  $1.00  6/$5 

SILICON  DIODES  SPECIAL 

800  PIV  400  ma  $3.00/12     30*^  each 

1000  PIV  Studs2omp  $10.00/12     $1.00  each 

150  PIV  35  amp.  Used,  guaranteed,  with 
mounting  hardware.  $5.00/6     $1.00  eoch 

JOHN  MESHNA  JR. 

19  Allerton  St.,  Lynn,  Mass. 

All  Mot^erial  F.O.B.  Lynn.  Moss. 
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SNIPERSCOPE,  M-3,  late  model,  permits  view- 
ing in  total  darkness.  Ready  to  use,  includes 
20,000-volt  power  supply.  You  furnish  6  volts 
DC  to  operate.  Used,  checked  out.  Rifle  shown 
in  picture  not  included,  $225,00 


TRANSISTORIZED  SOLID  STATE  power  sup- 
ply. 115  volt  AC  60  cycle  in.  12  volt  DC  8 
amp  regulated  out.  $30,00  each. 

ARN-6  LOOP  ANTENNA  $6.00 

BC-733   RECEIVER  w/conv  sheets  for  6   meter 


receiver.  Exint. 

$8.00 

750  MA  DIODES,  SILICON  "SM" 

1,000  PfV                                  45c  ea.- 

-$4.50/12 

800  PIV 

2.00/6 

600  PIV 

1.50/ 6 

500  PIV 

1 .25/6 

400  PIV 

1 .00/6 

2  AMP  800  PIV  75c  ea.— 7.50/12 

BAUSCH  &  LOMB 
NAVY  7  X  50  BINOC- 
ULARS«  Brand  new, 
coated  lens.  Individual 
focus,  with  case,  straps, 
filters.  B  and  L  cost 
$279,50,  Mognificent 
hondheld  Navy  gloss. 
Waterproof^    dustproof. 

$95.00 

SYNCHRONOUS 
CLOCK  MOTOR  driv- 
ing a  geor  train  to 
produce  one  revolu- 
tion/8 hours  with  an- 
alog output  by  means 
of  a  precision  lOK 
pot.  Reset  with  an- 
other built  in  1  15  V  60  Cycle  motor.  May  be 
taken  apart  for  the  2  motors,  one  a  precision 
motor  driving  a  gear  train  and  the  second  mo- 
tor 60  cycle  induction  1 15  volt. 

Unbelievable   $1.50 


ARC  5  TRANSMITTER  7>9  mc. 
Written  up  many  many  times, 
but  try  ond  buy  one.  Perfect 
condition  in  original  gov't  re- 
new packages,  eoch  with  indi- 
vidual log  and  work  sheets, 
This  will  no  doubt  be  the  lost 
of  them.  $23.00 


New  1966  cotalog  hol-off-frhe-press*  We  keep 
no  moiling  lists.  Send  25^)'  for  the  best  80  page 
catalog  we  hove  ever  printed.  More  bargoins 
than  ever  before* 


■I 


73  MAG421N£ 


UHF    SERIES 


UG-J75/U 


PL-258 


PL-259 


SO*  239SH 


M-3S9  .  .  . 
UG-175  .  . 
UG-T76    .  , 


S  0-239      SO-239     .  . 


PL.259  .  .  . 
PL-259I>  . 
SO-239SH 


UG-260 


PL-259D    UG.604    .. 


U62eO/u    UG-604/U 


.  .  35c 

.  .  1  Se 
.  .15c 
35c 


35c 
90c 
40c 


35c 


f^Li~X*lo  .^•^,,,t/DC 


MAT   HI    FREQ  TRANSISTORS 

Micro-Alloy  Transistors. 

Hi  frequency 

5  for  $1.00 


NAVY   RBA   LOW   FREQUENCY 

RECEIVER 

RCA  mfg,  tunes  in  four  bonds  from  15-600  kc. 
Direct  reading  dial,  used  by  the  Navy  up  to 
recent  date  and  just  being  released-  Outboard 
1  15  AC  60  cycle  power  supply  with  each.  Just 
the  thing  for  you  old  shipboard  sporkies.  Also 
picks  up  the  new  long  wave  Navy  stations  on 
60  kr  $95.00 


IBM  WIRED  MEMORY   FRAMES 

Removed    from    high    priced    computors.    Exint 

condition. 

•       ■■•««*        ■'9'  VvW 

-  . 10.00 


160  core 

1,000  core 

4,000  core 

8,000  core 

T  6,384  core 


*      •      '*      w      4 


*      « 


12.50 
15.00 
35.00 


MEMORY  DRUM  w/drive  motor,  40  read-write 
heads $100.00 


SPECIAL  *  SPECIAL  *  2  amp  srLtcoN  rectifier,  1,000  Piv  $10  dozen 


ANALOG  OUTPUT  electronic  timer.  2  electric 
motors,  one  with  gear  train  driving  precision 
pot,,  the  other  for  re-set.  One  rev.  per  8  hours, 
output  on  precision  pot.  Mode  for  Veeder 
Root.   ....-,.• ......__..  $1 .50 

RUNNING  TIME  METER  indicates  total  run- 
ning time  to  9999.99  hours.  Use  it  for  time-in- 
use  of  motors,  oil  burners,  machines,  etc.  Oper- 
ates from   1  15  volt  AC  60  cycle $4.50 

CANADIAN  AIR  FORCE  carbon  mike  noise 
cancel  iing,      made      by      Electro      Voice.      Un- 

MARINE-POLICE-FIRE  CONVERTERS.  3  mod- 
els 2-3  mc,  30-50  mc,  100-200  mc.  Simple  to 
use  with  any  car  radio.  Build  it  yourself  kit 
with  instructions  $5.00  ony  modek  Completely 
built^  ready  to  use  $15.00  any  modek 


88  MH  TOROIDS,  Two  types 

ovailoble.  Open  and  potted. 
Used  for  many  opplications 
such  OS  power  supplies  and 
teletype. 

Open  style  SOc  ea.,  12/$5,00 
Potted  style  65c  eo.,  12/$6.00 


TELETYPE  PAPER.  8K2"  wide,  single,   monilo. 
$T   per  roll.  Cose  of  12  rolls $10 


M 


SHNA 


19  Alferton  Sf.,  Lynn,  Mass. 

All  Moteriat  F.O.B.  Lynn,  Moss, 


POWER    SUPPLY    KIT,    6-12-24    volts    DC    6 

amps  from  1  15  volt  60  cycle  AC.  Easy  to  build, 
with  tronsformer.  Operote  surplus  equ/pment, 
plating,  battery  charging,  etc.   • $12,00 


^mm^mfmmi^ii^ 


.■h  J  i^i  i-'iflavmpyWifl^^-IjfaftA' 


■  ■     I'iEl      r^ 


TRANSISTORIZED  REGULATED  SOLID  STATE 

supply  made  by  LFE*  19  inch  rack  panel  mount. 
1  15  voit  60  cycle  input.  Output  variable  25%. 
28  volts  DC  500  mo .•,.,,.  $30.00 

CQ's  NEW  Conversion  Book  $3.00.  Pages  of 
surplus  Conversions  plus  3  articles  on  ART- 13. 

n/16"  TELETYPE  PUNCH  TAPE  Buy  2,  save 
on  shipping.  SPECIAL:  6  cartons  $25.00  Carton 
40  Rolls  $5.00 

AN/ART-13  100-WATTXMTR 
2  to  18.1  Mc 
II  CHANNELS 


$ 


39 


Collins  Autotune  Trans- 
mitter, extremely  stable 
and      suited      for     side 

bond.  Written  up  in 
QST  Oct.  issue  1953, 
Used,  with  tubes. 


US    SNIPERSCOPE,    M-3,    infra    red,    ready    to 
use •  . $225.00 

SNIPERSCOPE    IR    CONVERTER    tube    #6032 
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JUNQUE"~THE  CREAM  OF  MILITARY  AND  INDUSTRIAL  SURPLUS  AT  SKIM  MILK  PRICES 


VARIABLE    CAPACITORS — LARGEST    SELECTION^ — LOWEST    PRICES. 
A-ASP;   B^BUD;   C  CARDWELL;   E<JOHNSON;   M-MILLEN. 

1    uhry,  AIR-DUX.  6  meter,  cut  in  1/2  for  2 


A)  5  gong,  402  pf/sec.  for  output  ps-net.  Load 
160  meter,  less  inductance.  Handle  KW. 
%''   shoft 

A)  some,   with  60:1    rt  angle  gear  drive    ,  .  .  , 

B)  E*:t52-516,  dual   470  pf   sec.   4Va   KV   lA" 

B)  C  dual  8-90  pf /sec.  9  KV  %  x  2^  shaft 


!i 


*S250 
*|2.50 

S7.00 
$6.00 


29^  each    *  .  .  »  .  ,  , , ,  .  .  . 4 / S I  *t  0 

OHMITE  Z-1,   SVi  uhry,  SVi  ohm,    lA.  40-120 

mc  23f  each 5   $1 .00 

IV^rnhry,     40    ohm^     100    ma,    4    pi,    ceromic 


C)  E#154-1,   12-244  pf,  2  KV  dual  1/4"  shaft     53.50 


I 


C}   E#154-?1,  9-38  pf,  4y2  KV  dua!  V^"  shoft      S2.25 
C)   E#50F30 '9-52  pf,  3  KV  dual  1/4"  shaft  .  .      $2.00 

C)  C  or  M.,  12-151   pf,  sy-j   KV  1/4  x   1"  shaft     S3,9S 

D)  C  365  pf,  2  KV  ¥4  x  I"  shaft  Si. 75 4/|6,50 

E)  GE  20-175  pf,  Zy%  KV  Vi  x  1''  shaft  $L25 

F)  ARC    20-135    pf,    31/2    KV   1A    x    1"    shaft 

F)  ARC    10-100   pf,    31/2    KV    lA    X    I''   shaff 

G)  /^#21140,  140  pf,  600v,  silvered,  y4  x   1" 

shaft     .  , ,  , ....•..,      $  1 .00 

G)  COMA Rii-5 11053,    duof    5-15    pf/sec.    with 
coil    to    tune    140*260    MC.    Heovy    sHver, 

H)   B#MC1857,    7-150    pf,     1     KV    dual     y4" 


lYjmhr^/,    100   ma,    3    pf,    fefrite    in    bakelite 


.  ..4/$M0 


METERS 

0-31/2.    or    0-6A.    RF.WESTON,    3y2"    sq.    with 
thermocouple    2%    to    65    mc-    latest    type, 

0-300,    or    0-800    ma    DC,    3^2"    sq.    WESTON 

choice ,.....,..,,,.,., 

0-lOOuq    DC.   scale,   0-.3   ma,   3y2''   sq.   Simp- 

O-SOOv     DC,     Sya"     rd.     BURLINGTON     herm, 
sealed      *  ^  ,  .  *  ,  ^ ..,.,..,. , 


56.50 
$5.00 

57.50 
$3.50 


I)  44  pf^  with  6  meter  coil:  79^  each  ,  .  _  .  ,3/$2;25 
J)  dual  360  &  140  pf,  for  BC  rec  %"  shoft  39<?  eq. 
K)    E=r  167-302,  4-51   pf  differefitiol,  V4;*  shaft 

L)  APC  W/Y4  X  I"  shaft,  3y2-25  pf;  or  5-35 

M)   H^52C4417,    3-75    pf,   3/16"   slot   shaft, 

N)   APC  slotted  y^"  shaft,  locking  nuts 

100  pf  49^  ea,  3/51.35;  50  pf  39«*  ea,  .,3/$l.l0 
25  pf  29<^  eo.  4/$  1.10;  15  pf  23^  ea.  .  .5/$  1,00 
50  pf  with  10-Tl  n^ter  coil  50^  ea.  .  .  ,  .3/SK35 
3-1  5  pf  siotred  plastic  knob  23<*  e<3.    5/$1.00 

O)  8-12  pf   IF  trimmer,   silvered.  3/16"  shaft 

P)  3-15    pf    ant    trim,    com     rec.    Yq*^    shaft 

Q)  E#l 60-205,  T.8-5J   butterfly,  3/16''  shaft 

ST. 00  ea.    ,  ,  .  ,  , ,  ,  .  .4/$3.75 

R)  E#160-107,    2.3-14.7;    or    ASP    Kl-15    pf, 

R)  #£160-102,    1.5-5;    or   E#!04,    1.8-8.7    pf, 

bi/^   ec . .....*,*.....,»  j  1  »,  4  /  $  1 , 7  5 


0'25ma   DC,  2y2"  sq,  COLLINS  $3.50  %Qch  3   $10,00 
0-200 mo   DC,   2%"  sq.  COLLINS   or   TRIPLETT 

$3.50 3/$10.00 

0-3A    RF,  2y2"  sq.   SIMPSON   $3.50  eoch    .  .3/$10.00 
0-1 00  ma   DC  2y2"  sq,  CANADIAN   $3.00  ea 

4/$11.00 
0-1,2  ma  DC,  2y2''  rd.  scale  0-100,  wh  on  bik. 

*  52.00 

BLOWERS 

With  115v.  60  cycle  motors.  High  speed, 
shaded  c>ole  phono  motor,  with  metal  fan 
blqde.    Quiet,    balonced.    BRAND    NEW    ...      $K95 

TOO  CFM  +1  squirrel  coge  on  HEINZE  motor, 
y2A,  3000  RPM.  USED,  in  good,  cteon  oper- 
oting    condition.    GUARANTEED .  .  _  .      5.00 


A 


D 


E 


ROTARY,  TRANSMIT,   RF,  IF  COILS 

40  uhry,  rotary,  ISA  ribbon,  'soiled,  dprty,  ..  $5.00 
10  or  160  meter,  250w,  for  HT4.  Choice  SI. 00 

85    KC    IF,    Hi-Q,    ceramic,    for    r-ll,    $1.25 

239     KC     IF,    for    BC    com.    rec.    early    tyF>e 

15  MC,  ceramic,  for  R-18  late  type  39^  each  3/$  1.10 
Ant.  RF  &  Osc.  for  BG455,  6-9  MC  50^^  each  3/$K35 
.2-.25  uhry,  brass  slug,  6  meter  39e  each    .  .  .3/$K00 


TUBE  SOCKETS  AND  ACCESSORIES 

A)  4    pin,    bayonet^    25w,    for    866,    811,    etc. 

A)  same    *    wired    in    pairs,    good,    clean    69^ 

pr , 4  /$2<60 

A)  4   pin,    50w   for   872A,    $1.25    ea;    4/54:75" 

10/$  11.50 

B)  7   pm,    ceramic   wofer,   for  832,   829   79<^   4/ S3. 00 

D)  5  pin,  heavy  ceramic,  ring  &   saddle  29c  4 /SI.  10 
P)  4  pin,  heavy  ceramfc,  ring  &  soddle  29<f  4/$l,10 

B)  7  pin  ceramic  wafer,  for  829,  *ciean  59<f  4/$2.25 

C)  7   pm  cera«mic  wafer,   for   1625,    837   29^   4/$1.10 

E)  7  pin,  ton   bake,   ring  mtd.   for   1625   29<^  4/$  1,10 
E)    11     pin,    blk,    bake.    EBY.    for    2AP1,    5BPI 


Aff  Htms  filly  gnarantetd*  are  new,  tiefpt  "•"  nwov^d  frem 
efliipment,  usually  inused.  but  In  food  speratlnf  cftfldiUon.  All 
Ittms  are  subject  to  prior  sale  and  all  prices  are  sybjeU  to 
prior  sail  and  all  prices  arc  snbjeet  to  change  without  notice. 
Prices    srt    NET»    FOB    our    $tore    In    Chicago.    For    Illinois    do-* 


M¥eries,  add  4*0  to  prices  to  cover  ^alei  tai.  Pitast  fndirde 
sufficient  postaqe.  Any  eices^  refunded  with  the  shipment.  All 
orders,  eaicept  In  emergency  or  when  I'm  at  a  hamfest  shipped 
the  4av  received.  Canadian  CH^eiltn.  Postj^ge  80 @  1$1  2  lbs., 
30^   eaeh    additional    pound,    plus    insurance. 


tIAMFEST  SCHEDULE:      Starved    Hoch.   Ottowa,    Illinois.    JiinA  5;  Trr-State  College.    Anrioln.    ininols,    Juno   12 
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Ceromic  wafer,  for  acorn  tubes   !9c'   ,  . ,  .  . 
7  pin  cofamic,  new  19^,  6/Sl;*  good  15^ 
9  pin  ceromic,   shield  bose,   new   23c    ^  ^  . 
9  pin,  bfk.  bake,  NEW;  or  ceramic   *    19c 

STEPPERS — 4Bv   DC   coif.  Take  oyts 

6    levels   26   positron,   clean    .,,...,.., 

some,  discolored,  operoting    , ^  . 

3  level,  26  position,  clean 

some,    discolored,    operating    *  .  .  *  . 


*'     -m      m     * 


.6  SI. 00 
.7/$  1, 00 
.5/$K00 
.6/5 1. 00 


$7.50 

§6,00 
$6.00 
$4.50 


LEFT-OVERS,   CLOSE-OUTS 

T2T/ARC5,   5.3-7   MC    tronsmltter,    was   $6,50      $6.00 

TU7,  4.5-6-2  MC,  loaded  w/ports,  *wa5  $2.95     $2.50 

IP  274 /ALA  10,    pan  adopter,    30    MC    ±5    MC, 

400    cycle    power   supply.    With    instructions 

for  60  cycle  solid  states  power  supply;   ond 

conversion   to   14  MC,   if  desired.   iExcef.  All 

tubes,    Was   $30.    .,...,.*... $22.50 

RE2/ARC5,  ontenna   relay,  less  voc.  cop.    .,.      $1*25 
Range  Filter  A  MUST  for  RTTY  a  CW.  POOR- 
MANS'     0     5-0n     Has    2     jocks,     cord    with 
PL-55;     3     position'    switch;     RANGE     passes 
1020  cycle;  VOICE  rejects  1020  cycle;  BOTH 

no  filter  oction.  NEW ,  .      $1.95 

Centrol  Electronics'  Q  MultipHer  kit,  Importont 
ports,  specially  nnade  for  this  380  pf  and 
dual  60  &  30  pf  variable;  455  KC  IF;  20  K 
pot;  ond  'Q"  coil.  With  schematic,  was 
■^^.uu*    now    :.--<i''.i.,...^»..«4«*„,«*.«»      ^'U'*3iU 


ELECTROLYTICS,  TANTALUMS,  CAPACITORS 

25.000  mfd  25v  DC  SANGAMO,  3*"  d  x  41/2"  $3.50 
6,000    mfd    75v    DC    SANGAMO,    S''   d   x    41/2" 

T,00O  mfd   TSv  E>C,    T1^   d  x  23yi''  50^  each  6/$2.75 
250  mfd  350v   DC   2"d  x  334"*  79^  each    .  ,3/$2.25 
500   mfd   200v   DC   2''  d  x  33A"*   79^    .....  .3/$2.25 

125  mfd  350v  DC,  twistlock,  M/s"  d  x  S**  ..  $K25 
5000  mfd  35v  DC,  2"  d  x  3"  *  good  50c  ea  4/$  1,75 
80  mfd  450v  DC,  1 1/2"  d  x  33^".  SALE  $K25  4/$4.75 
1200  mfd  25v  DC,  1  V4"  d  x  472"  69#  each  3/$!. 95 
TOOO  mfd  15v  DC,  1  V/'  d  x  2%"  50^  eoch  6/$2.75 
,004  mfd  5KVW,  upright  mico  $2,00  each  4/$7.50 
.00275  mfd  2KVW,  upright  mica  $1.50  each  4/ $5, 7 5 
.01  mfd  2y2KVW  hex  mica  $1.25  each  ...4/$4.75 
30  mfd  450v  DC  ATOM  lytic,  pigtails,  79(f    .  .4/$3.00 

20  mfd  60v  DC  Tantalum  pigtails,  SOfl'    4/$T.75 

175  mfd  15v  DC  Tantalum  pigtails,  50<f  ..  4/$?.75 
T30  mfd  25v  DC,  can  neg.  1/2"  d,  1  W  pigtails 

68  mfd  30v  DC,  con  neg.  1^*'  d,  %"  pigtails 

39<* _3/SM0 

vocuum  copocitors.  50  pf,  5KV*  good   ....      $2.50 
25  or  50  pf,    lOKV  choice,   NEW    $4.50 

50  mfd,   I25v  DC,  ^//'  sq  x  1*    con  neg.  2  on 

assembly.    G£.    tontalum,    69i^    eoch    .  .  .  .  .  .3/$!  .95 

Type  850   hi   volt   capacitors.   25,   40,  67   or 

1 00   pf,   D    KV.   choke    ... $1 .00 

1  500  pf,  600v  feed  thru*  good  23^ 5/$l  .00 

500  pf,   20KV  barrel,   $1.00    •.........,,.  .4/53.75 


TRIMMER  CAPACITORS 

Assembly   on    ton    bakelife,    (5)NP0    5-25; 
NPO  3-12;   (2)    N  8-50  pf.    $T.25/board 

(5)    NPO    1.5-7    pf.    75^/boord    

(4)    NPO   5-25  pf.   60<f/boord    .  , 

7-1 00  or  ? 0-1 25  pf,  choice  18^  each  ... 
ARCO  3-30  pf,  minioture  18^^  eoch  ,  .  .  , 
(2)   5-20  pf^  on  ceramic  plate  23^^  each    , 


PISTON  TRIMMERS,   by  JFD 

JMC  #1801,    Va-l^  pf  Quprtz,   *69(* 
GW  #C48,    M2  pf,   gloss.*    3^    -. 


(1) 

,  .4/$4.75 
-  .4/$2.75 
,  .5/$2.75 
.  .6/$  1.00 
.  ,6/$1.00 
,  ,5/$  1.00 


3/$L95 
3/$1.10 


FLOOR  SWEEPING — WASTE   BASKrr 

OVERFLOW 


First  try,  only  becouse  got  o  line  terminotiOn, 
mixed,  from  o  large  mftr,  sweetened  with 
left   overs   odds   &   ends.   t>^   JUNK.    S    LB, 


m  bag.. 


« « * « 


*  ■■  #  * 


5  pounds  ossorted  hordware.  All  good  useoble, 
nuts,  screws,  washers^  etc.  HO  JUNK.  Plio- 
film   bag    ,.,,,,,,,,,-.. * . . . . 


$1.65 


$L2S 


CO-AX   Connectors,    current    production    to   latest    mil 
specs.s  WWl  1    surplus.*   take-outs  good. 

PL-259,   SO-239,  choice  39^;    3/$l.T0;    l2/$4,25 
PL*259A  s,  29^,  4/$  1.00;   M-359   s  49^  3/$  1.3 5 
PL*258    65^   ea,    5/$3.00;    M-358   T    $1.95    5/$9.50 
CH*259,    chassis    male,    takes    SO-239    95^»    5/$4.50 
DOUBLE    MALES,    DO    NOT    BIND,    fits    SO-239    95^ 

5/ $4. 50 
J- 1 02,  s,  1  hole  50-239,  w/nut.  29<f  eoch  4/$lJ0 
UG'175/U,  or  176/U,  choice,  reducers  1 W,  10/$  1 
UG-21/U  35<?  ea;  3/$ 1. 00;  UG/U  69(^  efi  3/$ 1. 95 
UG-290/U.  69<f,  3/$  1.9 5;*  clean  good,  23 #,  5/$ 1. 00 
91131  GOLD,  $1.50;  UG909/U,  I  hole,  79f,  4/$3.00 
Ufr274B/U  BNC  f,  $100;  UG692/U  79f  4/$3.00 
UG535/U,  It  angle  BNC  chossrs,  teflon,*  39,  3/$K00 


CO*AX   CABLE 

RG58/U,    52   ohm,    new   production,    50'    $3.00;    100' 

$5.75 
RG-174/U,    50    ohm    miniature,    for    internal    wiring. 

Mike  coble,  4'  12<^,  9/SKOO;   50'  $1.50;   lOiT  $2.75 
RG8/U.W/2    UG2IB/U,    COLLINS.    16^'   49f;    24"   69#; 

5'    £  I  00 
RGM/U;    72    ohm,    w/2    PL-259    s,     12'     $1.25;    30^ 

$1.95 
RG59/U,   72   ohm,    8'   w/t    Motorolo    phono   plug    39^ 
RG59/U.   w/1    JERROLD  TV  plug,    59<*  each,   3/$K65 


RELAYS 

RE13/ARA8,  CO-AX,  SPDT.  T-R,  1 00  w  td  2  meter, 
Hos  3  SO-239,  takes  3  PL-259.  In  metal  box, 
31/2x3x1%".  Has  two  coils,  in  series,  for  24v  DC, 
easily  rewired   for    12  v  use.    NEW    $3.95;    w/3    PL- 

A)  SPDT,  T-R,  co-ax.  Rated  250w  to  250  MC,  lOOw 
to  1 0000  MC;  SWR  @  1  KMC  1.3:1.  ov  25  ohm 
DC    coiL    Takes    UG88/U     &    2    specials.     BRAND 

NEW     .  _ .  .  , .  _ $3.00 

With   3    BRAND  NEW   plugs $5.00 

With  UGeS,  2  7'  RG59,  with  plug  one  end   .  .54.50 

B)  DP5T  40A  contocts,  easily  mode  into  DPDT.  12v 
DC  coil.  Dynamotor  start.*  exceL  $K00    ,  .4/$3.75 

C)  SPDT,  3A  contacts.   1  2v  60  cycle  coil,  NEW   .  ,79<i 
D}    DPDT,    3PST    NO,    SPST    NC,    coil    1  1 5v    60    cycle 

/.  .  _ ......_. _.....    $1.75 

E)  SPDT,  impulse,  mechonicol  lotching.  A  MUST  for 
autcMTiotic  keyers,  in  RTTY.  Pulse  sets,  next  pulse 
resets  (reverses)   .24v  60  cycle  coil,  new   .,..$1.75 


ROTARY  CERAMIC  SWITCHES 

All  heavy  duty,  handle  KW  RF,  Heovy  duty  detents. 
3  deck,  8  position,  no  stop,  5  wired.  ^4  shoft  $2.50 
2  deck,   6  position,  progressively  shorttng.    .,,.$2.50 

2  deck,    12  position,  non-short jng    i/t"  shaft    ..$2.50 

ROTARY   CERAMIC    SWITCHES,   with    %"   shafts 

Heovy  duty,  all  handte  KW  RF.   Heavy  duty  detents* 

3  deck,    8    position,    5    wired,    no    stop,    progressiveiy 
shorting       ♦*,...*•.. $2.50 

2  deck,  1  2  position,  non-shortIng $2.50 


BC  ELECTRONICS 

2333  S.  MICHIGAN  AVENUE,  CHICAGO,  ILLINOIS  60618 


312-CA  5-2235 


JUNE  1966 


123 


TELEMARINE  CLOSEOUT  SPECIALS! 


WALKIE-TALKIE 


$19ii95 


•^ib:;  <?^' 


MODEL  "HAB^*  Ifl  A  Ka?F  Walkic-Talkie  which  provides  sintJe- 
cliunneL  riyst;il-ccmtfoUed  receiition  liiid  transmission  ^AM)  tw- 
tvs^a  2.0  and  4.5  MO.  Ht'<<iver  uses  uiirjuitiire  tubes  in  a 
liperheUfodyne    eirciiit    lor  tnuiii    seusitiiitr    and    seleetiTily. 

Trttii>nuUer  emploFS  mlnmiir  lies  In  a  crs"^-!  I- emit  rolled  OJ^cil- 
UUiT  (lT4h  a  3SI  HF  Pm^^i  Ampliflt^r  wlikb  will  dellvef  from 
2lH»  Hi  2"t(i  milliwaUa  RK  fionn^r  tD  tlie  anitnoa  iniri  Jw  HJtJ|i-^l 
up  I,  and  a  3S4  H-''j^iTrg  ^  plate  i  Uwdulalor  stag*.  7  lidies  lol.il 
in  tritis-rettivi^r.  <  ii  lioused  in  ft  water-tight  baktflitt  CJise, 
7¥/1h  I  W\\\  3t  3-9/ Itm.  BAN'fiE  I  MILE  OR  BKTTICIt. 
diiHfiiiling  an  location  and  c<>ndidi>n.  Beijnirt'^  I-''  ^"Its  "K" 
and  1^  Tolts  "A**  battrries.  Esic^llent  for  75  meter  Bant.  «lv 
Fire  Dep't,  emerfcnry  morin**,  of  conversion  to  other  m*'^.  Sup- 
piled  rumplete  with  all  mm,  r'cMng  &  s'miltinK  cfystwls 
\sony,  we  canROl  iiceept  orders  for  a  specified  freqweiicy.  Crjs- 
Uls  are  FT-2VS  type.  And  ctn  be  easily  chan^dK  telescope  an- 
t^nnii  with  adjustable  loading  wit,  Jiejdphoues,  iiiiiTupliune,  and 
finvuj  carrj'inR  case  wHh  straps.  In  Almost -Ni^w  cctudilion,  liui 
nt'il  te.st^d  at  ihis  prire.  Riipg.  ^t.  [it^r  set  15  Ihs, 
PER  PAIR   2  Complete  Sets,  as  above 

MODEL  DAV  is  n  Navy  Walkit  Tnllcir.  same  ns  alinve,  but  witli 
liii(*ciion  Finding  Loop  wiUiio  j^o  thai  receiver  st't'tiou  m^iy  h^ 
Used  for  1>J\  or  Ilomhiir  nri  rhr  i^n'stiil-eonfrol^'d  iWE'ivlnit 
frerinency.  Same  trnntiiiiiUcr  ns  nsdlinod  iibovt^  for  \V,-ilkir-Talki<' 
line  Willi  fliipplied  iidjnHtjihic  Itjli^^'tipif  atitt^nna.  En^vif^ed  in  w«U'r- 
llKhL  Htnrdy  plywood  cnjit\  BliKtitly  krt^^r  ilitti]  niiovr.  ^hpg  wl. 
rcinipleitf  iiereHSorles  hh  MAB    '2i\  lbs.  d  fi  QC« 

EACH.  AS  «EW — but  not  tflsteri  at  this  tow  price  ^*w-^^ 
INSTRUCTIOt^    BOOK    FOR    MAB   OR    DAV 

only  with   purchase  of   units    .....,,..*,.. ,  $1.00 

MINIATURE  VIBRATOR  PACK  FOR  MAB  OR  DAV,  elirnlnuieB 
BUif^ane*?  and  expense  of  dry  luitU'riL^^.  Operates  from  mliiiatiire 
fl  foU  storage  battery,  not  suplJ^i^d.  afaiialjle-  from  many  sur- 
pltis  fleaiers.   With   Ip^tnietion  Bmyk.   Shpg.   wl.   5    lbs,   UNT^F^FIi, 

MINIATURE  STORAGE  "A''  &  "B"  BATTERIES.  For  Wdkle- 
I'aikies,    Eadio   i'ortahles.    Radio -Controlled   de^ictrs,    MicUo-Sondi'S. 

cir  eqHiTa!<*nt  meteoroloRicml  deirices-  Supplied  as  ft  SH  of  3 — 
''W  hatAeries  nf  3fi  Folts  each,  and  ! — "A"  battery  of  6  toHs. 
Rjii Tories  dry-cliarg^d.  less  ekctrolyte  and  pjirked  in  a  lifrmet- 
ic^ly  titled  Tacuiim  meiat  cnnlftlmr  whkb  pftirentH  pOEsibility 
af  dflerloratton  or  loas  of  eflWieufy  until  opened  and  feady  for 
uj^.  Both  "A"  bjittery  (BR'lJ  and  "B"  battfry  ^BB-SS)  are 
^*"  deep  1  1^"  high  s  ^^^^  ]mg.  wllh  2  i-onnet^tlon  pins  of 
h^"  letigth  protnidlng  from  each  hattery*  Hjpotlermie  needle  fe- 
qnirrd  for  add— water  fllling  l28(Mri50  specific  Rraviiy.  Full 
jnsinreTloui?  ^^ipplied  wllh  eiich  set  of  batteries  for  lining  and 
rluirgUit;.    NE^T-OrsKR,    .^hjppine   weight   4   lbs.    PER   SET   of   4 

btttteries    as    desenited , , ,  $1.95 

3  SETS    14   Batis.  each)    for .....,_,  $5.00 

>0*40  MG  DELUXC  FM  RECEIVER.  Mydd  K-2:^7/VUr^:i 
i^ingle-Cbaiinel,  Double -Conversion  Superbet,  with  ft>:dures  sut*h 
11*5  donlfle  Umlter,  swpieU'b  t'irniit.  crysial-eontrol  of  hoth  iHt  and 
2nd    I'lUi wrier  O.'i^'illiitors,    hiilU-in    i>    V    W.   TawKiT    Rnjiply,    etf. 


W    K     J  5 


r.'t 


Used — Excel  1  e n t    eoj i d t !>  1  n n 
or  control  iinf!   nr  Innd- 


$24.95 


IMinmihionB    IX  ^/k"    s 
niillM,   with  tubes.   3nd  roiivei^ilnn  frystnl 
H)u^akf>r-,    with   j^-h*!TJi?it1r   riijiiiniins. 
JSlipg,    wt.    65    Ihs.    EACH ,  H  .  . 

TRANSMITTER  COMPANtOII  TO  ABOVE.  Mod^sl  T-103/VRC—2, 
I'ouer  Output  25  wutls,  CryhLiil^'OMtruUed  single-eJinrine)  Urih 
with  built-in  6  V  IK'  rowt?r  .S)ipply.  Tan  be  used  for  SB  FM 
amutrur  transmissions*  or  may  be  n p pi i cable  to  Flrt,  PoMcen  nr 
otiier  applications.  Tsed  Eseelb'ut  condition  nnitH. 
With  schematic.  Shipping  welitht  iiri  lbs.    .  .  .EACH 

30  MC  MOTOROLA  COAX  I  At  ANTENNA.  Hea^y  dutf. 
power  eorjijtruetioo.  Easily  mfMliflf-d  by  reducing  lenglh  of  iip|H*r 
whip  section  for  higher  fr<?iin*'ni!i'H.  or  increfif^iui;  length  by 
a  few  inehea  for  CB  appllraljnn.  iVeMiu  len^h  t\f  top  radlatur 
102".  Equipped  with  female  rei^ptacle  for  rL-21it  coajf  ron- 
(,.,h".r  ^nd  50  obm  Itnr-  Imporlant  m^iinting:  hardware  jnrluded 
I         m  Units.  Shpg.  lau  Jbs.   PRICE   EACH    ..•.,*14.95 


$14.S5 


HAM  OR  CB  VERTICAL  BEAM  BARGAIN! 


J-**"' 


TKLEMAElNtil  discovun-d  tiiis  oiiutaurljng  3-Eleinnil  Adrock  Type 
Bi'aui  Antenna  in  Army  Surplus,  It  iiichidea  a  vetlk'iU  dlliole 
and  plmsC'lojid  timing  box,  which  permits  tuning  aiui  pliusirn?  jn 
lliu  radiator  and  director  elements,  and  phasing  out  tbe  refltrtor 
element  m  that  An  unu^Mally  high  f rout-to- back  ratio  ru^^uits 
along  with  eiceptlonally  hiiib  forwiird  gain.  I*lii|t-in  Inductors  per- 
mits use  of  this  anii-nna  ovrf  a  frequency  r:iiiRf!  nf  20  to  40.0 
MC.  Operateg  with  52  or  72  ohm  t:r3nsmis.s]on  line.  Sturdy  * 
weather- resistant  eonstnu-tion!  Oiie rates  satisfactorily  with  €\M- 
AB-22  Beam  Rotator,  or  equivai**nt,  ?iew-l^nused.  with  Instm*^- 
tion  Book  which  covers  comple'te  eqiiipmeDl  for  which  antenna 
vm  intendedp  but  profldes  full  in^lallaiion  and  tunlng-i]t»  data. 
Net  wt.  of  beam  39.5  Ibn.  Shpg.  wt.  102  lbs.  Supplied  with 
2  phig-in  indnrtiirs  to  cfii^r  25-30  MC*  installed  In  phase-load 
boT.  COILS  PER  PAIR  12  re^piiredl  for  20-225  lo  25  0  MC: 
or  30-40    ML\,   iqieiilf]r  frea -  • , $4.95 

FM   MOBILE   BARGAINS,   FOR   SPECIALISTS 

GE  MOBILE  FM,  152-172  MC.  Model  ES-12A3.  15  Walls  Out- 
put. Combination  Tranij«iitter  Beceiver,  wlib  built-in  nuBsed  12-U 
Volt  DC  Power  Supply,  Potible  coiiTersion  Snperhet  Beeelrer  eir- 
cuit,  ideal  for  FM  moniiuriug  of  bi-hajjd  FM  transmi^loits. 
FsmI- Excel  lent  einujithin.  with  all  tiil>es,  btit  less  acrt'ssorirs. 
Sbjig.    wt.    50    ll»s.    PRICE    ONLY     ..... , .|32.50 

PKILCO  30-40  WIC  FM  MOBILE  TRANSMITTER.  Model  PKT- 
M:i(;T.  i^iiiKle-i'liPiiuiel,  er>sliil-t'iJjiirolli*d.  with  (m  tilt -In  0  0  Volt 
liyuamotor  Wivn  ^u\}ph'  oulpiU  of  uliidi  is  OiKl  volts  al  375  ma, 
Fx  eel  lent  for  eon  version  for  liam,  CB,  EmerRency  appiieation  and 
iiUier?i.  rsiil-f;o(id  roiidhlon,  with  tubes,  hut  h*Hs  aeeessorlt^s. 
BARGAIN    PRICE.   ONLY ¥10.95 

PHILCO  30^40  MC  FM  RECEIVER.  Model  PRT-336.  mngli^- 
ehauuei  crystal  conirolh-d.  IC^tsily  chniigod  to  IHW.  AC  opt^ra- 
iioii,  anil  will  make  an  exeellent,  lnesp€nBlve  monitor  of  Lov- 
Baiul  FM  tran^miKHloofl;.  t^ned-fiood  eondltlon  imita»  with  tubee 
hut   lejes  aecessories.    &ihpg,    wt.    2%   Ihs.    PRICE  ONLY    ..    $11.95 


All  Above  Material  Subject  to  Prior  Safe.  25% 

Minimum  Deposit  with  all  C.O.D/s  Mm.  Ord{^^ — 15.00 

All  Prices  F.O.B.  Our  Address 

WE  BUY  PRC,  GRC,  R-190  OR  391,  SP-600,  ETC. 

—  TELEMARINE  COMMUNICATIONS  — 

M2  West   B'WAY,   NEW    YORK    13,   N.   Y. 
PHONE:  COrtJond   7-5444 
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TELEMARINE  CLOSEOUT  SPECIALS! 


SENSATtONAl  BARGAINS!!  TCS  TRAMSMIHERS, 
RECEIVERS,  AND  ACCESSORIES 


TCS  TRANSMITTER.  Famous  workhorse  of  the  Navy,  t\is£^4 
uJm'irnl  rL4ijiliJo.  DpliverB  2U  vuilh:  plioiu',  40  w^itts  CVV  in 
ITiOnKC  to  12.0  MC  raiiffe.  Tin«.r|i.ii  it.  .  VFt»  iir  4-crystJil  roii- 
troUud  iMmiiiiela.  EscellenI  for  uiulnW  m  llxrfl  sUiliuii  u^  Com- 
liMe  with  tubes.  Used-Veo'  Clean  toiuUlioii,  ^hpg.  wt.  GO  lbs. 
All  AccfiKsories  extra. 
EACH,    not  teslpd   at  tills  low  plic«    * , , S34,95 

TCS  RECEIVER,  eomjianioii  to  above  1,5  lo  VIM  MV  in  i>- 
bimite,  Contiiiuotii  imnng  of  4  nxM  crTstnl  conl rolled  frequen- 
cies selfiiioM,  Employa  a  stiige  of  BtF  ampUiltHtioti  ariri  2 
stages  of  IF  to  provide  good  sensltkiiy  and  selectlritF.  Re- 
quires srparat<*  Power  Supply.  ExrclU-itt  for  Hsms,  CD*  MAB3, 
Hr  «5hpj;.  wt,  r»0  lbs,  CSED^EXCKLLENT  fonfjition. 
PftlCE   EACH,  not  test^  at  this  low  price,  with  lubes   ..$42.50 

TCS  12  VOLT  DC  POWER  SUPPLY,  lo  operate  above  units  from 
12  V.  m:.  Contains  2  l*ynamolDrSp  onefor  IrimsTnUter  and  one 
for  rerrivrr  supply*  irompletf  flIl«TifiK.  stmriiug  lelai,  etr.  XEW 
UNITS.   i*hpE.   wt-   4CI  Its.    PRICE    EACH .  ,  ,$13.75 

TCS  REMOTE  COHTROL  UNIT  with  btiill  In  loii<lsiM*aker,  volinne 
eouirol  jTophoihe  and  phone  jacks.  Hhpg.  wt,  10  lbs.  MEW 
UMITS,    EACH    . ,  _ , _  .  _  .%9S5 

AS  Abore,   bit   "tfitil— Very  ewd"    ,. $6.95 

Plyg    Connector   fur    Refftirte   Contml    . .  , $1.50 

TCS  CONHECTOH  CABLE.  Transmitter  or  Rftct'iviT  lo  FowtT 
Supply,  Shi^'ldPd,  iSpjeify  whifh).  3  foot  kngth  $5.95;  11  foot 
length  wt,   fi   !hs.   $9,95. 

TCS  ANT  EMU  A  LOADING  COIL,  fimnits  im  of  short,  whip 
lyj^e    ;u)ti'niias   on    iower   freqii«iici«s.    Shpg.    wt,    8    lbs,    '*Used — 

HI-PRECISION   FM   SIGNAL 
Generator — Mobile   Band 
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Model  1-208,  Is  a  precision  instrument  worthy  of  tUe  finest  lab, 
mobile  service  nnd  installation  f^hop,  or  for  production  testitig  of 
mobile  FM  equipment.  Pr&q,  Range  Iti  2  hjtnds,  1-9  to  4.5  tnc 
Uor  IF  align  men!  atid  tests}  and  10  to  4f)  mc,  Freq.  of  output 
of  dRniil  Is  maintiiined  with  ,03%  of  dial  calibriition.  Other 
outstanding  fflHlnres  ar^:  *  Variable  Frefinoniy  Puviutlon.  0-5  KC 
on  l.H  to  iJi  nic  hand,  0-50  KC  each  ^hio  of  rf?stin&  frcuuency 
on  Itt  (o  A!>  mc  band.  *rHlibnaed  Mii'rovnJtPr- Attenuator,  ad- 
lirstttble  np  lo  100,000  mierovolts,  devehspi^d  ',\i  tlie  termination 
of  1  30  otim  line.  Up  to  ,S4  w\t  araiUhle  at  high  ^utpirt  ter- 
minals. •UF  Vjirunni  Tube  Voltmeter  jntorpornled*  5  modulsilion 
fre<inetirie.<i  provided  by  internal  audio  oiwfllator.  150,  400, 
1,000,  2,500.  and  5.000  cps.  Eitemal  modulation  also  pro- 
Fidt'd  for,  *ftTwratea  from  either  110  Tolts,  60  cycles  AC,  or  12 
Tolts  lie.  •Crystal  Calibrator,  whose  output  ia  1  mc  and  bar- 
mouics  for  eJiecking  and  majntaliiinff  ireiirify  of  signal  genera- 
tor. Complete  with  tubes^  calibrator  crystal.  Instniction  Sheets 
and  Srbemalic  Diagram.  Shpg.  wl.  is  145  lbs.    (In  wooien  case). 


USED.    EXC£LLEflT 


•  *  *  •  * 


,EACH 


$v9a95 


POWER  TRANSFORMER  FOR  12V.  DC 
TRANSISTORIZED  POWER  SUPPLY 
450  V.  DC  at  200  MA. 
From  12.0  Volts 

Build  your  own  Traimbiorized  Mobile? 
Power  Supply  for  lesa  I  ban  $L5.00. 
and  nil  doMrn  battery  dntin  ftO%  nr 
more.  Power  Transform er  employe  pow- 
tiiTHl  Iron  core  iapjirox.  IJIOO  fp^K 
with  fi't'dback  winding,  and  at  HiM»  nnt 
bnid  still  delivers  410  volU  iJhri: 
*ZW  h,  X  2%"  H-  X  2%*'  IK  We 
fTirniKh  {ifii|;ritni  &  ton^trueiion  UHuIIh, 
New  Itnit^.  Shpg.  wt.  m^  CIS 
IVj    \\m.    EACH q>0-lf» 

LIMITED  QUANTITY  BARGAINS 

BC-611  CHASSIS  for  nunoiis  Military  "Hnndy-Talliy*\  Covits 
,'i.O  to  IkU  mc,  cryslii^cojitrolled  rt^eeiver'traiiSTOiltwr,  Less 
U\he$,   phig'in   colls,   or  tubes,  or  crystals.   New  Units.    S^^I^^-IJ^^ 

BC-652  RECEIVEH.  excellent  for  Marine  iiae.  Two  tunable  baiul> 
iwerini:  2-H,5  mc,  and  3.5  t«i  6,0  me.  with  eontfilned  d>'iiamcilor 
for  12.0  V.  I>C  op4?ratimi.  20  KC  and  100  K€  Calibrator  In- 
siins  pn-'cisp  dial  calibration  and  fr^'ipamcy  cbecking.  ••Like-Xew; 
UnilA.  Cinnpa<-t.  btjl  nigged.  SbpR.  «t.  55  lbs.  EACH  ...|29,9:» 
BC-1335  FM  TRANSCEIVER.  IS  Tul>e  Transmitter-Becciver  op- 
4 rating;  isjl  to  40  mc  Incorporates  t}/12V.  t*C  Powpt  Simply, 
nnd  dfiial  control  of  both  soctkins.  Dim:  11  "A"  L.  s  1014*'  D- 
%  %Mr  H.  Compact  and  4de.il  for  mobile.  Very  food  condtUon. 
Sljpir,   wt.    45   ll>s.    EACH,   Cofliplett  Willi  tibfS   ,.>..,.  .$24,|5 

8C*921  RECEIVER.  J^imilar  to  Famous  EC-683,  but  jm- 
vide^i  4 -channels  of  permeabilKy  limed  pre-iwt  freqnencics,  2i  to 
40  MC.  Includes  Ciystal  Calibrator  for  freiiuctwy  cbecking*  and 
^If-cofitaiiied    12V.    DC    Dynanmtur.    phis    loud'^pealier.    Escelknt 

fVptidlMfln.    J^hfjg.    wt.    60    lbs,    EACH    ,.. _..$32.50 

Gtt.9  TRAMSMITTER,  125  Watu  Output  I^&Hi  Freq.  *2O0 
500  KCp  1.5-lS.O  MCK  cooaiatfi  of  3  sections,  low-fref|.  unit, 
hl-fre*|.  unit,  and  800  cycle  AC  power  supply  which  are  as* 
serribhul  into  one  piece.  AU  alnminum  construction,  wltti  T 
metiers  fine.  W).  K'niittin^  Vur,  Caparitors.  silver-plated  fcr- 
nmic  form  coll5.  Dials.  Vernier  gears,  etc.  All  Nm  Units,  ideal 
fiir  ninfliflt-ation  or  for  parU  for  tiew  transntitter.    Shpg.  wt    2^0 

ibs.     EACH .  ^ $6230 

951  PHOTO  MULTIPLIER  TUBE,  Complete  wltli  wired  circuJt  nnd 
ene^t^ed  In  Mu  Metal  Shield.   Ideal  for  Flying  Spot  Scanning  TV 

Shps.    wt.    n    lbs,    EACH    ,  , ♦ ^SS5 

GENERAL    BAOlO    VARIAC.    Mndnl    20 MB,    115 V.    AC,    60    eyclOH 
to  55ero  V..   np  to  250   watts,   3''  dia,    x   2%*'  de*p.    with    ft' 
Inne  shaft    {%'*  dia.).   Tlfied-Vcry  Good  units.   Shpg.    wt.    6   lbs. 

p^Avil        i  f  i ..•■.<if..,.,,,*,»*tt**i*"i«»**'»--.'T'^'  ^^ 

BC-604  FM  TRANSMITTERS.  lO-Channel.  Push-Button  Selection. 
20.0  In  2S.0  -MC.  rtj]Ji|^lete  witii  tnlie-i.  ExeelJent  for  nuiblU' 
cnnvtr^ion.   jjem   Dynamo  tor.    Dsed-Very   Good-    Slipg.    wt.    75    Ibff. 

EACH.  ONLY .---,,..-.-.,., .$6.95 

VOLTAGE  REGULATOR  TRANSTAT  f^ame  as  Variac).  1,3  KVA 
Hilt  me.  Slid,  .\nimcan  TraiLsformer  Co.  Range  0-130  volts  np  to 
max.    10    amps,    6"  Dia.    Iwith   (^ommutautr   h:ir)    i:   7"   U.   phis 

-{"  L.  sbafJ,   1^^  dIa.   Shpj:.   w!    :!o   His.    EACH    .,|12.95 

BC-3440   LOW  "freq UEWCY   RECEIVER.    150  to  1500  KC  in   4 
bands.    Siipirhei.     -,  oustnu'tion    and   appearance   as    BC-S42, 

For    liov,    AC    operation*    **AsN>w*'    rtiridltion.    Tested.    PRICE 

$69.50 
850V.    POWER    TRANSFORMER,    T^i     ^    Primary    0/105/110' 
U."*   120   i25C   fii»-    "^         '-    M\    Srtuiidary    g50-0-S?vft    at    ind 
pia    r/'  n    X  6**  w.    .   ,   ..''  h    «^">s,  wt.    12  lbs,   EACH  $4.95 
550V.    POWER  TRANSFORMEB.      .  .-  m  abotp  hni  M0-0-550V. 
rtl    '200    TUii,    ?=erondaiT.    ^hpg.    wt.    12    Ihs.    EACH     .,,..,$4.95 
FIL,    &    PLATE     POWER    TRANSFORMER.    For    120    V.    50  60 
cyeb?i   AC.    S+c     -1.    650-0-650    Rt    150    ma,;    #2,    fl,HV,    at 
3.0A.;  #3,  5.*>V.   at  3,0A.;  iti,  6,SV.  at   4  amps.  BIm:  6"  H, 
v    rr  W     V   4V/'  P.    Rhps?-    wt.    15    lbs.    EACH     ....... -55.95 

TWIN  HI-FI  6^'  SPEAKER  PANEL,  by  RCA  for  monitorir^g  pnr- 
posv.  in  indi  s  S%'  liieli  Rack  Panel  with  2-6"  Mafinavox 
Sp(!ah*»rs  mounted,  eaeh  controlled  by  sepiir^tle  Pads,  eacli  with 
separate  Output  transformer  to  permit  indivUlnal  8  ohm  or  500 
nlim  eonnedlons.  Also  2  separate  Oh-OFF  '^Sriuelch*'  Switches  on 
pPinel.  allows  \m  for  Base  Mninforlnff  of  ludnstrlal  and  Ruf^lne^s 
Sljitlons.   ^hpK  wt.   30  lbs,    EACH    *  i  ♦  .  .  ,  . $12,95 


PLEASE!!  DO  NOT  REQUEST  CATALOGUES! 
MATERIAL  LISTED  IS  "HERE  TODAY,  GONE 
TOMORROW/'  AND  CATALOGUES  WOULD  BE 
USELESS* 


All  Above  Materral  Subject  to  Prior  Sole.  25% 

Minimum  Deposit  with  oil  C.O.D.'s  Min.  Order — S5.00 

All  Prices  F.O.B.  Our  Address 

WE  BUY  PRC,  GRC,  R  390  OR  391,  SP-600,  ETC, 

—  TELEMARINE  COMMUNICATIONS  — 

142  West  B'WAY,   NEW   YORK   13,   N.  Y. 

PHONE:  COrtlond   7-5444 
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SPERA  ELECTRONICS 

TWO  METER  CONVERTER  OR  RECEIVER 

These  transistorized  components  build  a  two  meter  receiver  or  can  be  used  with 
your  present  receiver  for  excellent  two  meter  reception. 

MODEL  SMC-2  two  meter  converter  tunes  144-146  mc  using  three  VHF  transis- 
tors. Output  is  4.3  mc.  Fully  tested.  $14.95 

MODEL  [FA43  input  4.3  mc  IF  stage.  Output  goes  to  audio  amplifier  listed  below. 
Fully  tested.  $6.50 

MODEL  MAT-4  audio  amplifier.  Output  is  to  speaker.  $3.95 

Plastic  formed  case  for  above  units — undrilled.  $3.25 

We  also  have  vernier  dials  and  speakers.  Please  inquire  for  these  items.  Other 
models  available  for  6  meters  and  police  and  fire  frequencies. 

INCLUDE  POSTAGE  ON  ALL  ITEMS 

TELETYPE  FREQUENCY  SHIFT  CONVERTER.  Model  CV57,  less  tubes,  surplus. 

$75.00 
VFO  OSCILLATOR  marked  part  of  AN/FRT-23.RF  range  600  to  800  kc.  With 
6SJ7  tube.  0.001  watt  RF  output.  $8.00 

30-42  MC  DOUBLE  CONVERSION  FM  superhet  receiver.  Has  10  band  pass 
filters  and  10  plate  relays.  Operates  from  24  volts  DC.  Brand  new  condition. 
Surplus.  14  tubes  included.  $25.00 

RADAR  SCOPE  INDICATOR  Model  lP-183  BPS-4.  Includes  13  tubes  and  5" 
CRT.  Weighs  140  lbs.  This  unit  is  fine  for  a  real  experimenter.  $29.00 

ARC-5  IF  STRIPS.  6.9  mc  surplus.  $3.20 

THORDARSON  PLATE  TRANSFORMERS.  Input  220  volts.  Output  is  3000  volts 
CT,  500  ma  conservatively  rated.  Weight  69  lbs.  Brand  new  condition.  $17.95 

CRYSTALS  TYPE  FT-243.  Any  freqency  500:  7725,  7900,  8000,  8025,  8050, 
8150,  8175,  8225.  8250,  8275,  8300,  8325,  8350,  8400,  8450,  8525,  8600 

CR-27/U    CRYSTALS.   Any   frequency   95«:    7675.000,    7725.00,    7775.00, 

7966.667,  8175.00,  8180.000,  8202.778,  8270.000,  8613.889,  8760.000, 
8700.00,  8883.333,  9030.556,  9086.111,  9119.444,  9294.444,  9180.000, 

9319.444,  9347.500,  9366.567 

BLtLEYtype  MC-72  186.30  kc  90c 

TV  COLOR  crystal  3579.545  kc  98« 

10  METER  CRYSTAL  28.55556  mc.  Can  be  used  in  CB  rigs  for  ten  meters.  $1.00 

2  METER  FM  TRANSMITTER  uses  6252  in  final.  Made  by  Sperry  model  SP-1. 
Less  tubes,  with  diagram.  $10.00 

TUBES:  902  2"  CRT  $3.75,  6CW4  $1.50 

Note:  We  have  a  large  selection  of  hard  to  find  tubes,  diodes  and  transistors. 
Please  give  specific  types  you  are  interested  in.  Send  your  name  for  our  forth- 
coming catalog. 

SPERA  ELECTRONICS 

32-20  37th  Avenue    •    Long  Island  City,  N.Y.  11101    •    212-ST  6-2190 
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PASS  US  UP 


If  you  are  not  interested  in  getting  some  of  the  best  buys  ever  offered.  Below  ore  listed  some  offerings 
from  our  stocic.  This  is  by  no  means  oil  that  is  avotlabfe.  Write  us  your  requirements.  We  just  might 
have  it  in  stock  or  know  where  to  get  it. 

ARB  Receiver 

Freq:  190  to  9050  kc  (4  bands)  Set-up  for  24 
volts,  but  eosy  to  modify  to  1 1 0  Volts  or  1 2 
volts  D.C  Mfg.  by  R.C.A,  $17,95 


Dollar  for  DoUar  you  can't  beat- 

ARC-T  Tronsceiver 

Freq:  100  to  156  Mc.  Range  10  crystal  con- 
trolled channefs  8  watts  output.  Less  crystals 
With  tubes $29.95 

Surplus   from   CommunicaHon 

ART- 13  Tronsntifter 

200  to  1500  kc  &  2  to  18.1  mc  100  Watt  AM, 
CW  &  MCW*  Mfg,  by  Collins.  Can  be  auto^ 
motjcally  preset  to  any  one  af  1 1  Channels. 
$39.95 

Sales 

TDQ  Troitsmitfer 

1  15-156  Mc,  50  Watt  output  AM  Crystal  Con- 
trolfed  4  Channels  VHF,  Complete  $129,00 

GO   BIGUU  Additional   infor- 

^ ^ — »^B- 

BC*610  Tronsinitter 

Freq.  2-18  Mc,  3  channels,  400  WATT  CW, 
300  WATT $395.00 

mation  available  on  all  if-ems 

RDO  Receiver 

Freq:  38  to  400  mc.  Covered  by  5  plug  in 
units.  This  unit  is  a  Navy  type  APR-4.  Metered 
for  both  RF  &  Audio  Circuits.  Complete  with  all 
5  Plug-in  tuning  units  -  -  -  $425.00 

On    Request 

Bendix  Remote  Reoding  Cotniiass 

Mognesyn  Type,  Consist  of  a  Compass  Trans- 
mitter, Remote  Indicator  &  12VDC  Inverter. 
New  Condition  ,  ,  .  $19.95 

73   Special!! f! 

TS-175/U  Frequency  Meter 

85  to  1,000  mc.  Crystal  controlled^  heterodyne 
type.  Used  for  testing  CW  or  MCW  Transmit- 
ters  &  Signal  Generators.  LOOK!  $99.00 

Communfcations  Sales 

12  Volt-  Dynomotors 

DM-42  Type.  Input  12.5VDC  at  39  Amps.  Out- 
put 515  VDC  at  215MA  &  1030  VDC  260MA. 
New  $9.95 

Get  on  our  MoiMiig   lisK 

Teletype 

We  have  Model  14  &  15  equipment  &  Parts, 
Write  us  your  requirements. 


GET  ON   OUR  MAILING  LIST 

RAO  Receiver 

Freq:    540   to   30,000    kc   covered    in   5   bands* 
Superheterodyne,  reception  C.W.,  AM.  Phone  & 
MCW.  Checked  out 
$89,00 

WE  ALSO   HAVE   RADAR 

^ ^ ^-i^ 

Wavemeter 

Freq:  S  Band,  Designed  to  nneasure  frequency 
of  Mognetrons  without  the  use  of  on  oscillo- 
scope* Con  also  measure  d-c  crystal  converter 

current.  $9.95 

EQUIPMENT   FOR  SALE 

Headsef 

600  Ohm  used  for  professionol  monitoring. 
Great  frequency  response  and  lack  of  distor- 
tion. With  large  chomoise  pads  Spec  73'  buy 
$9.95 

IDEAL  FOR  R&D  LABS 

Headsef  HS-33 

600  Ohm  low  impedance,  flat  response  200  to 
4000  cps.  $5.95 

SCHOOLS  OR  ?  WRITE  US 

CARBON  MIKE 

Push-to- to  Ik,  with  retroctable  coiled  cord. 
Freq.   response  200  to  4,000  cps.        $3.95 

YOUR   REQUIREMENTS! 

X-Bofid  Sigtiof  Generotor 

Freq:  8500  to  9600  MC,  CW  &  FM  Pulse 
power  meter.  $19.95 

BC-342  Receiver 

Freq:  1*5  to  ISmc.  (6  bands)  Selectivity:  14kc 
at  20db  down  to  2  nnc,  250  to  4000  Ohnns  out- 
put impedance.  Output  power  8  watts,  $79*95 

^B      ^D      '^D*      ^^V      -^D      ^R      ^S      ^D 

Wpnted 

Communication  equipment.  Test  equipment^  or 
whot  have  you  in  the  way  of  Electronics  to  sell 
or  trade. 

SMILE  ~ 

Camerci  16  mm 

Magazine  load  type.  Complete  with  F3.5  lens. 
Operoted  by  24  Volt  motor.  Excellent  condi- 
tion. $12.95 

All    Items  Subject  to   Prior  Sale. 

Money  back  guarantee  on  everything  we  sell. 
All  orders  F.O.B.  North  Hollywood, 


COMMUNICATION  SALES  CO 

7231  HINDS  AVE.  NORTH  HOLLYWOOD,  CAL  9160S    PHONE  (213}  765-4418 
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GET  IT  from   GOODHEART! 


EVERYTHIMG    UMCONDITIONALLY   GUARANTEED! 


We  have  the  Best  Electronic  Equipment  Inventory  in  the 
ll:S,A.  for  Professionals  ,  ,  .  Schools  ,  -  -  Labs  .  .  - 
Industry  .  ,  .  Advanced  Hobbyists  ...  So  Tell  us  your 
Specific  Needs  ...  or  select  from  these  listings  and  ask 
for   price  and    more  ttchnical    information   if   needed. 


Acronouticcil 

H  LI -103- A  Hftpfman  Taeaii  T(jst  8et. 
MD-83A    iVMim  479S8)    Omni  Tester. 
SG-IA,  PP-34S   (Boantou  2iiA>   for  VOR/ 

ILK, 
SG-13    (CoUius    479T2)    for    VOR/ILS    on 

ninjp. 
RT-12g/ARC-2l    RRceiver-TrRnsniitter, 

RT-178  / A  RC-27    Ueceiver-Transmttter. 
PP-2100/ARC  AC  power  supply  for  AKC-27, 

Amplifiers 

AW-257/U,    fixed    gain  of    e>X   DC    current. 
Brush    BL-530    2-channeL    DC    to   low    AC. 
Brush   BL-905   1 -channel,  2  cps  to  low  AC. 
Brash    BL-913    1 -channel  DG   to   low  AC, 
Brush   BL-932    1-ehaiine!  !>C  to  low  AC. 
Bfysh    BL-96S  2 -channel  DC  to  \m  AC, 
Hewl-Pack.   #460AR  3  be  to  20a  mc. 
Hewl-Pack,    #490B   2-4    gc   TWT,    10    mw 

?o, 
I.F.  Strip  60  mc  pass  5^^  mc  gaiti  90  db, 
Kititel    lllBF   calib.    gains  DC   to    40   kc. 
Microsflu    +fl43LA00    for   DC   mir. 
(See   also   ampliflers  in  AC   VTVM's   here.) 

Antenno   Devices 

Aer-0-Com  DA -200  Artiflclal  AnL  for  benptl. 
DU-1  Loop  D.F.  has  no  ISO-deg.  ambiguity. 

Audio   Test   Sets 

Eico  377   5ine   and  sq.-wave  generator. 
Generaf   Radfo  736A   wiive  analyzer. 
General   Radio  783A  audio  wattmeter. 
General    Raiflo    1301 A    low-distortion    oscjL 
H^athkit     HD-1    hamton.    disi^ort.     Einalyner. 
HewhPaek.   100 D   secondary  freq.   BtandsrdiJ. 
Hew  I -Pack.    200CO    osrillator, 
Hewl-Pack.   20  2  A   fmu'tioti   generatof. 
Hew  I -Pack.   205  A  osc.,   ealib.   outpnts, 
Hewl-Pack.  205 AG   osc-    and  Gatn  Set. 
Hew  I -Pack.    3  00  A    bomioni<'    wave    analyzer 
TS-3S20  U    mi cTOTolter- calibrated   osdL 


Bridges^  Precision  Material 

Boonton    160A   Q-Mfier.    50    kc   to    75    mc. 
Mil  TS-617B/U   similar  to  Boonton  200 A. 
Boanton    190A   Q-Meter.   20-260    mc. 
Boonton    590A-(*>    Inductors   for    190A. 
Boonton   250A   RX  Meter. 
Cornell* Diibi I.   CDB-3  Decade  Capacity 
Epptey   Standard   Cell   Type  2 KM   5 -digit. 
EppJey    Standard    Cell   Cat.    liM*.    e-dlgil. 
i.S.L    250- Bl    Impedance    Kriri^,    battery. 
Fr^jed   lOlO   L-C-R  CompiiriBon  Bridge. 
Gen,   Bad  id   500G   600   nlnn   ,05%   resistor. 
Gtn/ ftailio   57SB   a-RliieM  Trfinfjforniers. 
Gfin.    Radio   650 A  Impyrhmce  Brid[fp, 
Gen.    Radio    722    Is    in    MIL    Telect.ro    0-ilE. 
Gen.    Battio    1432M    Resistimee   Decatto   Box. 
Res.    box   0-11    meg.    8-dial,    G.R.    Decades. 
Gertscb    RatloTrans    rT-2,    -5,    -7,    -11    & 

#10. 
Heatlikft   DC-1   Capacitor  Deeadt^   Bos. 
Kay     Lati     (Cohuy     402  B    Dynamic    Micro- 

MihfT. 
L&N   2165   Ayrton   Sbunt  Box   40   K  obms. 
L&N   2310-c  and   -d   pointer  galvannm titers, 
L&ll    2420 'b    llsfht'beam    gfilvanometer. 
L&N    2430-c  light-beam    ffahanometer. 
L&N    42S5   Portabli?  Kelvin   I^rklge. 
L&li     .01%     3-dial     20K     ohm      Voltage 

Divider. 
L&N      4395      .001%      10  OK      oimis     volt 

4i:vider. 
L&H  4725  5  disLl  .01%  WiK'ol.^tone  Bridfri>. 
L^N    5365    CsihlR    Fa  [ill    Bridge. 
L&N    7651    f^tndent'ti    Potent iomeiir. 
L&N   8687   r*irtaljlf   Potent lynu'ler 
Kwfih«ster    EJee.    #7    RM.^-vijhu-s    Bt^s.    box. 
Rubicun    3402    &    3417    liy^ht  beam    [salvosv 
Shallcross    645    tCeiviii    Bridge   w/leaili^. 
Solar   Exanreter   R   &   C   Bridge. 
Weston  440  jio  inter  galva  ho  meter. 
Weston    604    Type    2   e'lirrent    Tnmsfomers. 
2M-3/tJ    is  Shallcross  MIL   R   &   C   bridge. 
ZM-4B/U:   MIL  Whtiiti^tone   Bridge    .15%, 
CLB-60007:    MtL    R    &   (^    Bridge, 
500    K   ohm    0.1%    JW    iiiovincl.    WW    re- 


Communicafions   &    Other   Receivers 

RAK-7  &  RBL-5:  15-600  kt%  TEF  types. 
OZ-1:  f^nperhet  3  5-70  &  100-1500  kc. 
B-23/ARC-5;  ^'Q-S'er''  Command,   190-550 

kc. 
ARC    Type    12    R22:    Command.    540-16OO 

kc. 
BC-34S-P:    .2-J     &     1.5-18     mc,     w/AC 

Pwr. 
BBS-2;  2-30  mc  w/pwr  sply  &  AF  Ampli- 

R-45/ARR-7:  .55-43  mc»  pwr  3ply  op- 
tion aL 

R-44/ARR-5:  As  above  but  AM/FM  27- 
140   me. 

SP-600-iX:  0.54  to  54  mc  Al  A2  A3. 

R-38«/URR:  *5-30,5  mc  AM  cw,  TOice, 
fsk 

R-396  &  B-390A/URft:  As  above,  ,5-32 
mc* 

R-266/BRR-13:    223,75    to    404    mc   AM. 

APR-4  w/Turtm  .038-1,  -2.2,  -4  ^c.  AM. 

APft-4Y  a3  above  but  AM/PM,  60  cy  pwr. 

Commun.    Xmtrs,    Xmfr-Rcvrs,    Pwr 

Splies 

T-19/ARC*5    Command    xmtr,    3-4    mc, 
TCSa2,    1.5-12    mc,    12 v    dynam.,    50    W 
A3. 

ART-i3  less  pwr   sply,   2- IS   mc,    100   W 

?o. 
TCH   AC   Pwr  Sply  is  !?nilable  for  ART- 13. 
AN/FRC-6A   Fixed  Station   30-40   mc  FM, 

no  W. 
TDZ    FiK«d    Station    225-400    mc   AM,    30 

W  Fo. 
AW/SRG-27   225-400   mc  AM,    100   W  Po. 
EAO  is  AC  VWT  SplF  for  TBK  Bcvr  Section, 
HA-62-B   Is  AC  Pwr  Sply  for  SCR-522. 
2  KV    DC  Variac-COfltrolled  NBS-inade  ?vm 
GK-45B    Hand-Cranked   Pwr   for  Field   me. 

Counti^rs    &    Freq,    Meters 

H,P,    522 B    TFniveraal    Cotinter   to    120    kc 
Berkeley  5510   Lfrilversal  E/UT  pa^t   1   mc. 
Use  piuglns  w/H.P.  524A  w/Adapter  KOI. 
H.P,  525 A  10-100  mc  freq.  exLeod.  pltlgin, 
H.P.  526B  Time  Interval  plugln. 
H.P.   526C   Period  Multiplier  plitgln. 
K.P.  526D   Phase- Angle  Reader  pliigin, 
H.P.    Patclt   Cord   for  all  pluglns  above. 
H.P.  540A  Transfer  Oscillator  to  5  gc 
Gen.    Radio    1110 A   Interp.    Oac.    to   3   gc 
LM    Fred.    Mettr   .125-20  me  CW/AM. 
BC-221  Fre<i.   meter  .125-20  mc  CW  oiiIf. 
FR-4  II  freiL   meter  .1-20   mc  late  type 
TS-323/UR  freq.  meter  2 0-4 SO  mc  CW/AM 
(iBrtscli   FM-3  freq.   meter   3-1000    mc 

.001%. 
Gertsch  AM^  VHP  Interpolator  .000001%. 
Lavflie    LA-70B   freq.    meter   .0001%    to   3 

^  ec- 

TS-69/AP   WEivemeter  350-1000    mc 
P.ft.D.    504    Freq.    meter    .1-10    ge   .03% 
H.P.    X-532'B    imitation.    S2OO-0Si25    me. 

hAeters,  VTVM's,  Cciltbrators,  DVM's 

Greihach  OoO  microamps  DC,    %%.  in 

ease. 
Hoyt   515    0-15    A    DC    fan.    mirror   scale. 
Jewel i    Pattern    11    0-15    A    AC    ^  %    in 

Weston"  45   1/10/50   A  DC   %%    in  cass. 
WHSton  155   5/10   A  AC    ¥>%. 
Weston   269  4"  fan.    1   ma   DC   %%. 
Weston  341  AC/DC  150v  0.17%  &  0.25% 
Weston   432  Wattmeter  375/750/1500 

Wefjton'433  0-150   Y  AC   ?S%. 

Weston   433  0-r*00   m^i   AC 

Wftston   904   0-10   A   AC    ¥1%. 

Wfcstan    924    0-150   VAC    1%. 

Weston  931  0-50/ 100/200  ma  DC   Mi%. 

Wcitinghous*  PIX-14  0-150/300  V  DC 

Westinghouse     PX-5     tl-ir>0/300/750    TOO 

TS-352AVU    {ME-9€/U>    MIL  Multimeter. 
Weston  785   Indn^ntrbil  Circuit  Tester, 
W inflow  561000    tZlfl-21A  U)    erank 
megger. 


%%. 


AH/USM-34    (ME-Sl)    MIL  VTVM   reaclsi 

Baflantine   300   AC    VTVM    .01-100    v   rnis 

FS 
Drftssen- Barnes  Kipple   Meter  rmsf  VTVM. 
Heath  kit   AV*3   Aiidio  VTVM.    assembled  . 
Hew  I -Pack,    400  AB  AC  VTVM   3   mv   FS   t 

HeXpack,  40€I>   &  400H   AC  VTVM's. 
HewUPack.   410 B   all-pnrpo^e   VTYM. 
H.P,    455 A    IW  T   Connector  for    41  OB 

probe 
H.P.    456A    Clsmp-On    AC   current  probe. 
Ind.  Cont.  200A  eonverts  mv  DC  to  mv  AC. 
Measiirt^niBtits  Corp.  62  AC- DC  VTVM. 
Milllvnc   MV-17C    DC   mv   VTVM. 
Millivac    MV-171    current   fihunt   for    above, 
Millivac  MV-ISC  KF  mv  VTVM. 
RCA    WV-97A    Voilobniyst    Sr.    VTVM. 
Boonttin  3450  Calibrator  for  HF  Vo. 
Fluke  soli  A  DC  VTVM  is  ,05%   CaUbra- 

tor 
Gen.  Radio  1651 A  Bol.  Bridge  EF  Vo  Calib, 
Meas.  Corp.  202  Bol.  Bridge  IIF  Vo  C?ilib. 
Cubic  AC'l  AC  con  verier  for  any  Dig.  VM. 
Elect.  Inst.  DVA-SIO  DC  5 -digit  Dig,  VM. 
NLS    125 E    AC    Convmer    modlf.    for    any 

NLS  141  preflmp  for  DC  DVM,   lOX  .0S%. 
KUS  451   4-digit  DC  Digital  Voltmeter. 
NLS  4511  4'^digit  AC/DC  digltni  voltmeter. 

Microwave    ond    Attenuotors 

Oouglfia  127  15  db  atten.,  octave  caUbr. 
FXR  N2O0A  deU  mL  w/det.,  N  In.  BNC 

out. 
Hewl-Pack*   415A   SWR  meter. 
Kay  Mod.   \!  Microwave  Meganode  Pwr  Sply. 
Kay  Mftganode  Noise  Diode  Pivr.   Bply. 
Micfolab    AF-6    6    db    50    ohm    atten.,    N 

ends, 
P.B.0r205A   4-10  sc  slotted  line. 
Sperry  38 Bl  Barreters  200  oimis  8.75  ma. 

Mrscelloneous 

Rayth.  18A  DC  Welder  pwr  unit  1 9  W-sec 
Raytbcon  **Weldpower'*  5  KVA  AC  3-pc  Set. 
1000  W  lamps,  Mogid  base  (dummy  loads). 
BB-401/U  26  ¥  NICAD  battery  set  in  ca.se. 
Buffalo  Inst.  FDT-1  Yaw /Pitch  Transducer. 
A^bUrted   Power   Rbeostats  for  dunimy  loads. 

Noise   &    Field   Strength  M^et^is 

URM-50  ftdd  !itrengtb  only.   ,3-400  mc. 
Ferris  32A   .15-.3n   St   .55-30  mc,  battery. 
Stodiiart  ORW-gB   (NH-lOA)    14-230  kc. 
Stoddart    PRM-1    <NM-20A)    .l,'i-25   mc. 
Stodriart  TS-587    (NM-5A)    1 00-400   mc. 
Stoddart  NM-50  375-^1000  mc. 


Oscilloscopes 

AN/USM-^-  -256  MIL  syncroacopfia, 

DuMont  304 H  popiiiai*  5",  DC- 100  kc, 

OuMunt  322  dual-beam  I&  2  304*3  com- 
bined. 

DuMont  333:  Later  5"  dnal-beiim  to  200 
kc. 

Hewl-Pack,   150 A  0".  DC  to   10  mc. 

Hewl-Pack,  152 A,  B  dnal-troee  plngins. 

Hewl-Pack*   153 A  dilTer.   ampL   plngin. 

HfiwI-Pack.    154A  voltage  &  enrrent  plngin. 

USMa40B:   H.P.  170B   35   m€,  w/2  plng- 

Hycon  617  h  3"  0  cy  to  4^^    me, 
Lavoifl   LA-265:  KKaet  t'opy  of  Tekt.  543A. 
BGA  W0-79A  is  3"  10  cy  to  5  mc, 
Tektronix  5HA0  is  5  cy  to  10  mc, 
Tektronix  512  is  isi-grain  DC  to  2  mi\ 
Tektronix   5130    \^  DC   to   20    tnc. 
Tektronix   514AD    l8    DC   to    10    me. 
Tektr.  532:  pliiEjin  type,  W  to  fj  mc. 
Tektronix  533 A  u  DC  to   15  me. 
Tektronix  541,  541A:  DC  to  30  mc, 
Tektronix  545  a^  above  plus  Delay. 
Tekt,  53B.  53C  and   K  plngtns, 


Panodop-ter 

BC-1031-A:  Has  60  (-y  pwr  sply.  455  Mn  in. 


n$ 
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Pwr  Splies,  Pf«cision   Calibralors 

DiMont  264B  scope  defection  cjilibraior. 
Exact    El.    lOORM:    DC    k    nq-WMC    W%, 

Fluke  301C:   1,01-1012  VDC  ,1%*  0-400 
ma. 

power    Supplies,    Regulated    DC 

Sor^n^n    ^28-0.5:   18-36  f  0-500   ma. 
Orts-Barnti  28-5:  V\ts6  28  t  0-5  wnpa. 
Hobalran   E<28'50:  Pii«<l  28  f  0-30  Mps 
LamMa  LT'1095:  0-32  f.  O-l  *nip. 
Siffaw-AIr:  0-30  t,   0-15   imps, 
MHra  2226-1:  r*-3S  t,  0-30   impS- 
Drts- Barnes  22- 102:  Fixed  SOO  t,  0-70  ma. 
Elect.   Meas.  200S:  0  300  v.  0-125  ma. 
Sorfn&en   300 B:  n-300  v.  0-150  ma 
Ores- Barnes   3-130B:  0-300    j,   a-ln'>    ma. 
E.R.A.  TR-300-1:   165-300  ?,  0-1000  ma, 
WJE   S400C:  n-.100  v,  0-BOO   mat. 
Power    Designs    351M:    150-350    v,    0-laO 

OreaiMi  Elect.  B3:  0-350  f,  0-200  ma. 
Hewl-Pach.  710B:  100-360  f.  0-100  ma. 
Hewl'Pack.    712BI!:    0-500    f,    0-200    ma. 
Univ.   E!e<t.  Uf5208:  Same  is  abofe- 
Dres-Barnes  3-300F:  3«ine  as  abc^ve. 
Dm- 8.  62^109:  IMial  0-300  f.  0-105  ma. 
Dres-B.    03-150B;    Dual    0-300    t,    0  150 

ilE  S*2400:  2  of  the  S*400  in  1  caljiiiet. 
NIE    CS1300Tltll-13!    .9-1.3    ICV,    0-1,5 

amp, 
Tran*-El.  BS399A:  Fixed  10  KV  0-lOOuA. 


Power  Supply,   ilectranic   400  Cy 

Behlman    Inv.;    115  t  3  ph  SOO  VA  ?&. 
Behlman  Invertroni  115  i  3  ph  500  VA  ?o. 


Pube,    DeJay    &    Time    G^nct-otors 

Eteciropolsi  2120A:  4  pamla  k  pwr. 
Elfdroiulu  2210 A:  it210B  plus  pwr. 
Hewl-PMk.  212A:   50-10,000  ppfc 
Kay  iadapiKe  470 A;  Canter  k  pulsei. 
Meas,    Corp,    798:  eO- 100, 000   ppa. 
Ritherford   B2:   lO-lOO.OOO  ppa  hi -pwr. 
TehtronfK  107:  400  ke  to  1  mc. 


Rodar,   Beacon,   IFF  Material 

TS-453;  Cap.    V-I>ivi(ter  to    100    KV   peak, 
RT-211/TPX:     Kcvr-imtr    990-1040     mc, 

IFF 
A1I/UPM-4A,  -4B  Te^t  Sets  for  abow. 
AN/UPII-6B   Tpt>t   Set   for  al»w. 
TS-50i/UP   Eeh*  Boe:  6250-6t*00   mc. 
TS-311A/Ar  Echo   Box:  8730-8910  dt 
TS-488.il   Eehe  8oj:  8990-&610  mc- 
TS-5738:  Ranee  Caiibrator. 
IIB-128B'FPS-3:  28   KV  for  3   &   G  tiscc. 
AH,  APIi-81:  Complete  Doppler  Eadar. 


Recarders,   Graphic 

Varian   ©-10:  0-10   m?  DC  poteiitiom. 
Var.  G-10  100  mv  dec troiiics/ servo  onlF, 
Hesco   JYllO-1;   0-10   lii¥   to    100   t  DC 

not 

Brlstoi    PW-663    Dynamaster:    M*0-14    n^ 

DC, 
Briisfi  6L-202:  2  ciiaiuicl  1.1  mm/r. 
8L*222   BL-944:    Same    for    ink    k    t\et. 

WTtg, 

RO -2321 -00:  Latf   model  of   BL-202. 
Brash    B 1-206:  6  ehanneb  like  BL  202, 
Ed  In  806  A:   Buy  for  the  4  pen  motors. 
G.E.  portahlcs  0-H   ma,  0-52  mn  DC. 
Hew  I- Pack.    560A:  Dieital   printer. 


Recorders^   Tap# 

R0-14/AFH    (air)   &  RP-119/GFH 

f  eround). 
Solva    CVH    250    VA    low    hannonia    US 

Sola  50807   250  VA  bi  harmonir^  115  Vo 
1%. 


Sala   30808  500   VA  hi  harmonic    115  Vo 

Sorensen    500S    500    VA  foff    harm.,    0.1% 

Seta    CVS    X    KVA    low    harmonic    118    Vo 

1%. 
Sola   30809   1    KVA   hi   harmonic    115    Va 

Baythoon  VR6116  1   KVA  hi  harm.    115  V 

Sorenlen    lOOOS    1    KVA   low   liarm.    0-1% 

Staeo  8537  U  ^mme  txacilr  a^  aliofe. 
Superior    Elect.    IE-5101   1>  :^inie  as  above. 
Sola  CV  220:  115  V  2  KVA  hi  harm.  1%, 
Sorcnsen    200CSHJIII    2    KVA    low    harm, 

Sorensen    2000S   2    KVA   low   harm.    0.1% 

reg. 
Sup.    Eleet.    IE-5102  ZVz    KVA  tow  harm. 

0.1%, 

Sorensen   3000S   Inw  harm.   0.1%   reeiiL   3 

KVA 
Sup.     IE -20060   3    KVA    low    barm.    0,1% 

Sup,    IE -5205 P    5    KVA   230   V    loi*    harm, 

0. 1  Vo 
Stp.    E 114106  6  KVA  mechanical  no  harm. 

1  'fc . 
Gen,  Radio  1570AL  6KVA  eltrtrom^hanicaL 
Sorensen  1D,000S  10  KVA  low  bam,  0.1% 


Rotory  Machines 
Stflddart  90069-2   12  V   16A  to  115  V  60 

Carter  JR1080€  2S  V  5A  to  115  V  60  cy. 
Alternator,   uo   motor,   2.4   KVA   400   tv    I 

ph 
Bend  Ik  Aulosyns  &  Selsyns,  Various. 


Schematics,   Tech   Monuab 

Tremendous  inrentorr  of  printed  tliteti. 
Tremendous    inherit orf    of    catalog' d    aooks. 
We   have    Elettraslatte  copy  macliini. 
Write   for  your   SPECIFIC   needs.    No   list. 


Signal   Generators,   AM,   Low 
Fr^qyeney 

Gen.  Radio  605B  9Vi  kc  to  50  mc. 

Navy  LP-(")   IH  same  as  above,  in  2  parts. 

AM/URII-25(*>    10  k€  to  50  mc. 

TS-413/U  75  kc  to  40  mc. 

Meai.   Cor^.   65 -B  75  ke  to  30  me. 

Gen.  Radio  lOOlA  5  kc  to  50  mc. 

BoTf  Warn.   20    <T$-606)    .085-40    mc   hi 

toanton   203A.  207 A    Uttlverteri* 


Signaf  Generafors,   AM,  VHF 

Meaj.   Corp.   Mod.   80  2  to   400   mc 
TS-497(*)/llRR   MH   version    of   above 
AN/URM-26(*)    MIL  4  to  408  mt. 
Hewl-Pack«  608-(*>    10-400/500   me. 
Gen.    Radio   1021    PI    P3:   47   lo   200   mc 
Gin,    Radio  1021A  PI   P2:  24R-940  mc. 
Borg-Warner    30    aS*6Q8)     42  400    mc   hi 
pwr. 


Sign o I   Generotors^   AM,   Piiis«^    UHF 

Rohde-Scbwari  SLHD  275-2750  mc  hi 
pwr.  t 

TS*418A    (URM-49)    400  to   1000  mc 

TS-419    (tifiW-€4>     900-2100    mc, 

Hewlett-Packard  616A    lSOO-4000   mc. 

TS-403Ayil    (URII-61>    1800^4000  mc. 

URM'35  (ne*da  400  cy  pwr)  4450-SOOO 
mc. 

Hewi-Patk    623B     (klyat.     for    7125-7750 

mcK 
Hewlett-Packard     624C     8500-10,000    me. 
TS.622    (0811-44)    7000   to    10.750   mc 
P.R.D.  903  7000  to  10J50  mc 
TS-739il*Pll-10    8500-9600   mc 


Signet  Generators,  FM,  AM/FM 

Boontun    152 A    1-5   and  20-28    mc 
TS-452B/U  5  to  100  mc  mfrhankal  sweep. 
Boonton  240 A  4^  to  120  mc. 
SG-93/URM-75  5   to  320  mc 
Boonton   202D    175   to  250   mc 
Boflnton  202F    175   to  250   mc      ^^ 
USM-16    (Borg^Warn,  75)    10  to   440   mc 
Borfl- Warner   73B    10   to   440    mc 
Kay  111  A  Menasivefp  10  to  950  mc 
P.R.O.   907    4U  Id  #00  mc 


Sonar    T««t    Sets 
OAX-1  and  0CP*3;  IT  to  20  kc 

Sp^cfrym     Anolyiers 

Polarad    SD-1    Mulllpulse   Selector. 

Poiarad    ISA    W  STU-3A    4400-22.000    mc. 

PRO  855 A  3^3.7  &  S-IO  ec  3"  scope. 


T#l«fnetry 

I4ems-Clark  1670E  rctr;  Bendii  TOA-608 
iuliearTier  discriminator;  TFB-601  h^Jio- 
pass  filter;  TFA-601  filter  ampliiltf; 
TPR-601  pwr  iplj.  All  ffilG  diannel^ 
plus    refereDce    frei|«eacie$    v^z    MIL    T 


T«lepK<Miy 

Automatic    message    Reeitrder,    InerpendTe. 
A.E.    ii:80     (desk)    k    #90     (wall)     dial 
phones. 

T«tetyRc 

Rf conditioned,    Bepatnted   #14    Reperf*!. 
^15   k  #19  Sind  and   Receive. 


Transformers 

120    f   to  two   6.3   V  CT   each   35    anps, 
7'/i     KVA,    3    l30l.    wdgs:    115/1 15 /lOS- 

Triad    N66A-   Isilated   115   to  230   T   250 

Varlacs,   15   am  pa,   and  smaller. 
Freed    12691    Seop*    Trftosformer   for    DAS. 
SP-600    replucen]ciit    potted    power    xtrms. 
115  V  60  cy  1  ph  lo  2400     fl  A  no  CT. 


Tube    Testers 

fretiic    Developraent    Cm    &     Em    portable. 
All/USM-3  TtJbe-TesUr  SectloiL 
WiftoB   Mod.  981  Typ«  3  ii3  airrr  case, 
Weston  €86  Type  9B  industrial  analyier. 


Tuning- Fork    QsciHatort 

400    ey:    *«>-    Time    Prod,    #2001-2    fork 

only.  ^         ^    ^ 

400  cy:   Same  on  module  chassis  w/ tubes. 
400  cy:  Above  module  In  case  w/pwr  eply. 
400  cy:  Varo  #6228  also  Phtlamoh. 
960  ey:  #2001-2  module  complete. 
2  ke/10  ke:  i:2001-2H  2 -part  module 
1000   cy:  #2003»    w/coimtdowna   to    62 1^ 


Ultrasanic  Generator,  Bendix 
llC-3:  200  W  into  100  ohma  at  28-35  kc 

Wottmet«rs,    RF 

ME-ll/U   (URM-43t  Bird  611) :  Term aUnc 
Bird  67:  Termaline.   read  1  to  500  W. 
TS-125/APr  S-Band.  to  4  W  w/attenuntora. 
Sperry  #1238:  Wattmeter  Bridge. 
HewUPack  #430- C*>;  0.1  to  10  mw  FS's, 
PRO  650 A  liniv.   l»wr  Bridge. 
Cable  Corp*  CilorlmelHe  MC-IE  20  27  ec 
Cak.  Cory.  Ctlorim,   MCX-IA  is  coax  type, 
Cbcmalloy-Kahl    Ctlerlmetef   guide    k   coax. 


^ 


These  two  paQes  fhow  our  PRESENT  inventory  hut  wt 
tmphasize  that  it  keeps  thanping  »  ...  so  Catalogs  of 
Surplus  are  SiUy  .  .  .  Write  for  your  Specific  needs!  WE 
ALSO   BUY!  SO  TELL  US  WHAT  YOQ    HAVEt 


R.    E.    GOODHEART    CO,    INC, 

Box    1220GC    Boveilv    Hill*,    Col.f     9i213 
Phone;   Area  213.   office    272r>707,   mriii.iiji-^  27!;-33J7 
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REX  AT   NE>A^   LOCATION 


LAB  EQUIPMENT 


HEWLETT-PACKARD 
^^^^A^P^   VTVM,   DC— 0  to   lOOV,  AC— 0   to 
y^iApP^^  -^  ^^  ^^  Megohms,  Frequency  to 


^25.00 
1  55.00 

.  55.00 
to  TO 
.  .  1  25.00 
KC— 120 
.  ,  .90.00 
.250.00 


700   MCS 
4  JOB— SAME   SPECS— LATER  VERSrON    !  . 
1155^—^^^^    INDICATOR— Special    .  _  . 
^^2^—MCR0WAV£    POWER    METER.    ,01 

^60B— WIDE     BAND     AMPLIFIER;  '  20  ^  " 

li.p^X^.'R^  *1 0-500^  MCS  ■ ^^u.u^ 

487B— THERMISTOR    MOUNT,    8.2    to    12.4    KMC 

**"'■*■■"**■*■'■»-''  -i-**  ^  fi  nr^ 

49 1  A—TRAVEL! NG    WAVe"  AMPLl  Fi E R,'  '  ]"  Watt 

ui^'^.'ilo^^  i^°  ^  ^'^^^'  '^  Tube  is  Muggins 
HA:2HPA  Very  high  list  price  (?400),  clean 
unrT,  all  okay 10";  nn 

500B_FREQUENIC Y  M ETER;  3  "CPS  Ho  "  1 OO  KC^ 
«^5?r*^^^  Scale,  Input  .2V  Minimum — Maximum 
250V,    Peok    VF    _  _ 1  50  00 

5 !2A— FREQUENCY  CONVERTER,  Used  to  extend 
i/S^'i^flF^  range  of  electronic  counter  (524 R) 
100-200    MCS     .  .  .  ._  200  00 

524A-FREOUENCY    COUNTER    to'  Yo'  MCsf   with 

DI2A  convertor  to  extend  range  to  200  MCS  in- 
cludes mounting  rock.  Complete  package.'  AH 
Excellent    condaion.     _  850  03 

525B^Frequency  CONVERTER  FOR  COUNTER 
extends  range  frcwn    100*220  MCS,  Plug-in-type 

^^$t^;^^'^^5  AMPLIFIER,  Increases  counter  10 
CP5    to     10    MCS.    Sensitivity    to    10    Millivolts 

_  j'^'/  •  -j^  -•*«•'*►***--.**«,,  , ,  ,  » - 1 25,00 

^9^— TRANSFER  OSCILLATOR,  Extends  range  of 
524  counter  10  MC  to  5  KMCS.  Measures  FM 
deviation.  Self  contained  2'*  scope  exc.  condi- 
^'^n     - ^ 400  00 


LAB  EQUIPMENT 

GENERAL    RADIO 

iln?~^Tfn^l.9I^il'   ^°^  ^^   '5,000  RPM    .  .  1  10,00 

650A— IMPEDANCE    METER    BRIDGE,    Inductance 

Keading    1    to    100   Microhenry;    Capocitance    1 

Mmfd.  to    100  Mfd.;    Resistance    1    MilHohm   to 

^,^^|9^hm  ... _ }  50.00 

NOTE:    650A    with    650P!     (Oscillator    and    AC 

^^^§^  't^^^  osciLlator^  : ; :  :ii:2§ 

700A— WIDE    RANGE    BFO    50    CPS    to    5    Mcs.    E 

71 3B— BF6-^2d-2bkc  '  ' ?95  00 

715A— DC    AMPLIFIER,    InpuV   A    \o     l"  "  Volt '  N 

716— -CAPACITANCE    BRIDGE,    100    UUF.    to    1.1 

Mfd.      ,  , _  .  .  225  do 

72gA— HETERODYNE   FREQUENCY  METER!    10  to 

3000  Mcs.   E    , ^ 250  00 

722D— PRECISION    CAPACITOR,    Dual    Range    25 

to  115  mmfd,,  100  to  1150  MMfd,  VF.  125  00 
722M— PRECfSION  CAPACJTOR.  0  to  1000  Mmfd. 

t      - 95  00 

722N--PRECISION     CAPACITOR,      lOO"    to  '   1  fOO 

Mmfd.    E    ,.».,.,.,,*.*,,.,.  95  00 

^^19— Y^W^  ■'■'^B^  ^^^^'  looo' CPS  vK 95:00 

Utf^n^^^J,yj^'   '-SV,  5.  15,  50.  lOOV  G  50.00 
728 — DC  VTVM    75  00 

??2T-^.!?i^"^ETER  ........::;:.:;::;:  7i:oo 

736A— WAVE    ANALYZER.    20    to    16    Kc,    Single 

_  .SS"'^  J.  •  •  V  :„- 395.00 

740B— CAPACITY  BRIDGE,   100  Mmf.  to   !  1    Mf 
at   1    Kc.   100  Mmf.  to  1150  Mmf.  at   100  CPS 

,10   Kc      TOO  Kc.  E    V75.o6 

759— SOUND   LEVEL   METER   VF    1 50.00 

760— SOUND    ANALYZER    LN    250.00 

761  A— VIBRATION   METER   LN    250  00 

762— VIBRATION  ANALYZER  LN    250  00 


LAB  EQUIPMENT 

HEWLETT-PACKARD 

616A— UHF  SIGNAL  GENERATOR,  1.8  to  4  KMCS. 
Direct  calibrotion  in  microvolts.  Output  con- 
tinuous, pulsed,  on  frequency  rrtodulated  85U.0U 

7 lOA— REGULATED    POWER    SUPPLY    •.•• -40.00 

71 2B— REGULATED  POWER  SUPPLY,  500V— 200 
Mils ,-  - -^V  200.00 

805A— SLOTTED    LINE   {"N"    Fittings)    ^00   Mc.-4 

KMC,    ..»,»***»*-*-•*-•'■**'•♦  zuu*Mu 

GENERAL  RADIO 


DECADE   RESISTANCE   BOXES 

102F  Tenths  Units  Tens 

102G  Tenths  Units  Tens    

102J  1  to  11,100  Ohms  4  ranges 
102L  10th,  hun.,  thou.,  lOK  ... 
102S  Units  lO's  Thousands 


.35,00 
.35.00 
,50.00 
,35.00 
,35.00 


ATTENUATION  BOXES  '    ^^^^ 

249H   600  Ohms    ....  - - ^  ^  ■  ■  fS'^xS 

249T  600  Ohms    .  * , , „,,,,.....  60,00 

5468— AUDIO  FREQUENCY  MtCROVOLTER,  .1 
Mu/Volt — 1  Volt.  Used  in  corij unction  with  on 
escillotor  for  response  measurements  of  om- 
pUf  iers,  xfermers,  etc.    ,  , *  *  ^ 8000 

56ID--VACUUM  VUBE  TESTER  and'  BRIDGE. 
Transconductance,  amplification  factor^  and 
dynamic  voJtage  checks^  etc,  made  ropjdly 
With  adaptors)   LN    * ,  , 1  50.00 

533 A — POWER  OUTPUT  METER,  0.1  to  5000  Mil- 
liwotts  in  4  Ranges.  VF ^  - 1 25,00 

602J — DECADE  RESIST AtslCE  BOX,    10  Ohm  Steps 

602L— DECADE    RESISTANCE    BOX,    lO-IlIKOhm 

SO  00 

602M— DECADE  RESISTANCE  BOX,  10  Ohm  Steps 

605B— STANDARD  SIGNAL  GENERATOR,  9,5Kc. 
to  30   Mc.   VG.    ,  , . ,..-...  295:00 


LAB  EQUIPMENT 

GENERAL  RADIO 

620A— HETERODYNE  FREQUENCY  METER,  300 
Kc.  to  300  Mcs.    . _.,,....„.  275,00 

g05 — STANDARD  SIGNAL  GENERATOR,  10  KC  to 
50  MCS  7  Ranges,  Variable  Output  OJ  U^V 
to  2V.  Varioble  Modulation  G    .......  .350,0a 

821  A— TWIN    T    IMPEDANCE    MEASURING    CIR- 

916A— R.  F,  BRIDGE,  50  KC  to  5  MCS  VG  350.00 

1 001 A — STANDARD  SIGNAL  GENERATION,  5   KC 

— ^50    MCS^-B    Ranges,    1 1    to    200    Microvolts 

4  SO  on 

11 07 A— INTERPOLATION  OSCILLATOR,  0-5  KC^ 
Linear   Scale    ,,,,.,,...**.**.,....-  .450,00 

I  140A— WAVEMETER     . . 45.00 

1 21 7A— UNIT    PULSER    W/1203B,    Power    Supply 

125  00 

123 IB — AMPLIFIER  AND  NULL  DETECTOR  125.00 

1231P — 4-ADJUSTABLE     ATTENUATOR     _  .90.00 

1301  A— LOW    DISTORTION    OSCILLATOR,    20-15 

KC  (27  Push  Button  Frequencies  in  this  Range) 

1304A— BFO— 20  CPS— 40  KC,  Dial  con  be  mo* 
tof   driven    ,..+.***....*.,.-  ^  v  ■■■  *  ■  235^00 

1390A— RANDOM   NOISE   GENERATOR    ,,,135.00 

1 570AL— LINE  VOLTAGE  REGULATION-AUTO- 
MATIC REGULATION  with  no  waveform  dis- 
tortion, 50  Amps  Qt   1  1  5  Volts   ,  . , 250.00 

161  I  A— CAPACITANCE  TEST  BRIDGE,  0-11,000 
Mfd.  at  60  CPS    ,..,*..*.*,.,,,..*..  .275,00 

1612A— RF  CAPACITANCE  METER,  0  to  80  Mmf.; 
0   to   1200   Mmf.    (2   Bands)    . 11  5.00 

1700B— VARIAC  SPEED  CONTROL,   i/iHP    ..75.00 

]800A— VTVM — 1000  MCS — ACV — 9.1   to   150  V, 

DC — ,01    to    1  50  VDC .  .  ,  .  275^00 

BOON TON 

160A— "Q"  METER, 50KC  to  75MC5.  Meas- 
ure Q,  Inductonce,  Capacitance .335,00 
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REX  AT   NEVN^   LOCATION 


SURPLUS  &  SERVICE  EQUIPMENT 

BC    603    New    .,,.34.95 

BC  683  Used , .  , ,  .29,95 

ARC-5  Xmtr.  5.3-7  Mt.  Uke  New 9.95 

ARC-5  Xmtr.  4.0-5.3  Mc.  Like  New   . 9.95 

Some  Arc-5  Receivers  on  Hond,  Come  See. 

6146  ALL  OK    .-._. ;_ IJO 

19"     Steel     Cobrnets     (with     Chrome     Strips) 

Brand  new  BIk.   Wrinkle    Fin .*.•*.  .7,95 

EJco  Modulotor  #730  New  Fact,  W ,39-95 

Collins  Antenna  Tuner   180L3 ,  ,  .25.00 

Jackson  Audio  Osc*  #602    * .40.00 

Sprague  Tel-O-Mike  TO-4 .40,00 

RCA  WP-23A  Reg.  Paw.  Supply   ,,..,_ 25.00 

Hickok  203  VTVOM   .  ,  . . , ......  .25.00 

Hickok  209A  VTVOM  9'*  Meter   .  , ,  ,  ,  .60.00 

RCA  VHF  Marker  Ml -51 99  Ch.   T-J3 40,00 

Dumont    185A    Electronic    Switch    &    Square 

Wave   Gen,    ,,.,,.,., ,  • ,  •  40,00 

Dumont  3"  'Scope  224 A    40.00 

Dumont  3"  Scope   164E    30.00 

Dumont  3"  'Scope  292  {Flat  Face  Tube)    .  ,  .50,00 

Heath  5"  'Scope    , ,  - 30.00 

Dumont   5"   'Scope  208B .  50.00 

RCA  5"  Scope  WO  88A 50.00 

RCA   5"  'Scope  WO  60C    . 60,00 

Eico  5"  'Scope  460  Wide  Band ,  ,70,00 

G£.  5"  'Scope  ST  2E   , .  ^ .125.00 

Sylvania  7'^  'Scope  1 32 .  .  « _  45.00 

RCA   3"   'Scope  WO    79 B.   Triggered   Sweep, 
Etc.    Lab    Scope    1 50.00 

1     KW    Vgriacs    and    Powerstats:    used,    ell 
OK    .,_.., ./.v. 12,00 

5AP4    Electrfcaf    Repfocement    for    5BP1     (3" 
Shorter}    New    Boxed ,  *  ,  .3.00 


LAB  EQUIPMENT 

TEKTRONrX 

31 OA— OSCILLOSCOPE  (Portable)  3^  DC— 4  MCS, 
rise  time  90  N  sec.  automatic  triggering   395.00 

511  (5nAD)  OSCILLOSCOPE — 5"  10  CPS  to  10 
MCS - 1 75.00 

512D--OSCILLOSCOPE— 5"  .3  CPS  to  500  KC,  5 
MV   per  CM    , .,....,. _  ,  .275.00 

5l3D^OSCILLOSCOPE— 5"  Distributed  type  ver- 
tical ampHer  DC  to  20  MCS.  30  MV/CM,  1  KC 
sg.  wove  calibrator .375.00 

514AD,  5I4D— OSCILLOSCOPE— 5",  DC  to  1 0 
MCS  at  .3V/CM  ond  5  CPS  to  10  MC  at  .03V. 
CM.   Square   wave  calibrator    325.00 

51 7A— OSCILLOSCOPE    5"    H16h    speed    'scope— 7 

NANO  Second  Rise  Time.  Sweep  ION  sec/CM 
to  20  Micro  Sec/CM.  Vertical  defj.  0.05/CM 
Cart,  Power  Supply,  Coble,  Probe— Complete 
Set , 850.00 

524D--OSCILLOSCOPE  5",  DC-IOMCS.  Delayed 
Sweep,   etc. 450.00 

531— OSCILLOSCOPE    5",    DC-IOMCS— Less    Head 

535— OSCILLOSCOPE  S''  DC-30MC 

KAY 

MEGA  PIX — provides  12  channels  for  color  circuit 
TV  or  production  set-up .250.00 

MEGA-LfNER   30—50   MCS 100.00 

MEGA- SWEEP    CALIBRATED — IIOA,    Sweep    width 

0  to  30  MCS,  Sweep  rate  50  to  100  CPS  .  .150,00 

RADA-PULSER  SR.  CW,  Pulsed  carrier  and  Video 
Pulse  Generotor  12  to  SO  MCS.  Multiple  Pulse 
Widths 250.00 

MEGA-PULSER,- Narrow  Pulse^  Output,  TOO,  1000, 
2000,  PP.S,  Repetition  Rates ,  .  .  .100.00 

MICRO-PULSER,  Pulse  AmpL  0  to  50V,  Pulse 
Width  1/2  to  5  Micro  sec 250.00 

MODEL  MEGA-SWEEP   JR.    .  .  ;  , 50.00 

MICROWAVE  MEGANODE,  DC- 
Power  Supply  . 250.00 


LAB  EQUIPMENT 

T£KTRONIX 

K~PLUG-IN-UNIT,  Fast  rise  DC  unit  (used  with 
530,  540,  550  and  580  Series  Scopes)    ,  .  ,75.00 

53A— PLUG-IN-UNIT  FOR  SCOPE,  (531,  535,  545, 
etc.)  Wide  band  DC  P re-Amp    ,  50.00 

53B— PLUG-IN-UNIT  FOR  SCOPE,  Wide  band, 
high    goin,    calibrated    . *  .  .  .65.00 

80— VERTICAL  PLUG-IN-UNIT  with  P80  Probe, 
use  with  580  series  oscilloscopes,  both  units 
, ,  .  . ,,.85.00 

B93R— TERMINATION  RESISTOR,  1.5  Ohms^ 
93  Watts - .  .6,00 

105— SQUARE  WAVE  GENERATOR,  25  CPS  to  1 
MC^  1 5V  output,  rise  time  less  than  20  NSEC 
into  93  Ohms,  as  short  as  13  NSEC  under  suit- 
able condition   .  .  *  , *  * 1 95*00 

21— WIDE  BAND  PRE-AMP,  .01  to  100  Voltage 
Gain.  5  CPS  to  12  MC  Response  Output 
IV  , - .  *  ,85.00 

22— LOW  LEVEL  PRE-AMP,  Voltage  Gain-Low 
— 100,  High^ — ^1000.  Use  to  increase  sensitivity 
of  any   DC  Couple  Scope    . ,  ,  ,  .  .  .75,00 

61— PULSE  GENERATOR,  Supplies  calibrated,  rec- 
tangular output  pulses  from  0  to  50V  and  10 
Micro  sec.  to  100  Micro  sec,  when  on  external 
trigger  of  required  voltage  is  received   .  .  .65.00 

80S1— TIME  MARK  GENERATOR  (Rack  Mount), 
14  Time  Mark  Intervals  plus  3  Sine  Wove 
Frequencies  plus  6  Trigger  Rate  Freq.    ..350.00 

81— TIME  MARK  GENERATOR,  5  Time  Mork  In- 
tervals 1,  10,  100,  1000,  10,000  Microseconds 
plus  1 0  MC.  Sine  Wave   .  1  50.00 

90A— CONSTANT  AMPLITUDE  SIGNAL  GEN^ 
ERATOR,  Output  Freq,  350  KC  to  50  MCS  (6 
bands)  Output  Voltage  4  Millivolt  to  10  Volts 
175.00 


LAB  EQUIPMENT 

VECTRON 

#SA-10  Spectrum  Analyzer  with  X  Band  RF  Head 

#  1  OX    . ,  . 250.00 

#SA-25  Spectrum  Analyzer  with  X  Band  RF  Head 

#20V    3.50.00 

#SA-30    Microwave    Spectrum    Analyzer    with    X 

Band   RF   Head  #30X 400.00 

#251X1    X  Band  RF  Head 100.00 

HEWLETT-PACKARD 
150  A— 5"     OSCILLOSCOPE     with     #151,     Hf-Gatn 

Amp,  Horiz.  DC-SOOKc,  Vert.  DC-ID  Mcs.  595.00 
166A— AUXILIARY    PLUG-IN    UNIT    FOR    SCOPE 

*-....,  .30.00 
20bA— AUDIO^  6sciLLATOR,*35*CPS^36Kcs/  BO^OO 
2006-— AUDIO  OSCILLATOR,  20  CPS-20Kcs.  100.00 
200C — AUDIO  OSCILLATOR,  20-200  KC  ...96.00 
200CD — AUDIO    OSCILLATOR,    200    CDR — Audio 

Oscillator  5-600  KC , 150,00 

200DR— AUDIO      OSCILLATOR      RACK      MT.      2- 

70KCS ...  - ^ 100.00 

205AG— ^AUDiO    POWER    SIG.    GEN.,    20-200    KC, 

Input,  Output  Metered.  Multi-Load  Match  250,00 

21 OA— SQUARE  WAVE  GENERATOR ,90.00 

212A — PULSE  GENERATOR,  Pulse  Width  ,07  to  10 

Micro  Sec,  Pulse  Rise  .02  MU/Sec.    .  .  .  .300.00 
281A^WAVEGUIDE    TO    COAX    ADAPTER,    Type 

N  to  AN  Flange   , 1 5.00 

325B— DISTORTION    ANALYZER,    30    CPS,    4    KC 

337B— FM*  MON ITOR '  'and  "  DEVIAflON'   METER 

i 350,00 

400A — AC   VTVM,  .03-300V — 9   Ranges    .  ,  .  45.00 

400B— AC    VTVM,    ,1 1 -300V    65.00 

400C — AC  VTVM,  ,001 -300V — to  4  MCS  .  .  100.00 
400D— AC  VTVM,  .00 1 -300V — 4  MCS,   12  Ranges 

1  50.00 

404A— AC    VTVM,    .001 -300V— Portable,    Battery 
Operated,  W/Batteries 95-00 


7S9  TENTH   AVENUE 
NEW  YORK,    N.Y.    10019 
212-757-1361 
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TELETYPE 

TYPING  REPERFERATOR  Model  U 

Typing  unit  only  with  sync  motor  $24.50 

Some  unit  for  ports  only  without  motor  12,50 
Mode[  15  tcfetype  unit  checked  out 

in  good  condition  97.50 

Model  19  teletype  unit  checked  out 

in  excellent  condition  150.00 

Model  14  reperfe rotor  rolUa-way  type, 

complete  with  base  &  motor  39,50 

Model  14  TD  with  governor  motor 

crypto  type  17.50 

255  Reloy  for  Teletype  2.49 

SPECIAL 

RT-1*FSK  teletype  converter^  designed 
dnd  built  by  Don  Stoner  (need  we  say 
more)  new 

Model  15  poper,  10  rolls  to  carton 

per  carton  9,95 

Model  14  reperfe  rotor  paper  tope 

1 1/16",  40  rolfs  to  carton  per  corton  8.95 

88  MH  toroid  coils,  potted  5  for  K49 

unpotted  5  for  1 .75 

Toroid  for  transistor  mobile  power  sup- 
ply CQST  Dec.  1964)  laminated  core 
for  275  watts 
(stack  2  for  375  watts) 

Var iac  core  for  650  watts  M-10 


99.50 


1-95 


5,95 


TUBES 

2"  scope  tube  902 A  new,  boxed 

3C22  lighthouse  tube 

1P28  photo  multiplier 

6414  same  a$  12AU7 

71 7A  some  as  6SK7,  6SJ7,  SAKS  etc, 

3B2S  bulk  packed  tube 

807  bulk  pricked  tube 

6L6  bulk  pocked  tube 

5R4  ruggedtzed  bulk  packed 

5998  some  OS  6AS7 

3EP1  3''  scope  tube 

3DP1  3''  scope  tube 


$2.95 

2-95 

3,95 

10forK95 

20  for  455 

1.95 

1.25 

1.25 

1.49 

5  for  1 ,00 

1.25 

J5 


SEMICONDUCTORS 

2N176 

5  amp  at  200  volts 

500  mo  at  300  PIV 

12  amp  at  100  volts 

3  amp  at  TOO  volts 

2N328 

Integrated  circuit 

Differential  amplifier  NPN 

(Above  sold  OS  is) 


eo,  79 1 
79* 
49< 

79< 
49  f 
49< 
49< 
49  f 


CRYSTALS 

200  KC  in  metal  holder 
200  KG  in  FT-241  holder 
9.OS0MC  in  metol  holder 
13MC  in  metol  holder 


$1.49 
1 .75 
1.25 
1,49 


CRYSTALS    WITH    FRACTIONS 


48MC 
49MC 


26MC  40MC  44MC 

27MC  42MC  45MC 

39MC  43MC  46MC 

Low  frequency  crystals  nonging  from  370KC  to 
540KC  in  1.388  steps        49 <  ea.  or  10  for  3.95 

Crystol  Kits  for  BC  611  or  Wolkie  Talkie  con- 
sisting of  24  crystols,  5  ontenno  coils  and  5 
tank  coils  oil  in  o  wood  carrying  cose 

per  kit  $3.95 


TRANSMITTERS  &   RECEIVERS 

COLLINS  ARR-15  Receiver,  L5  to  18.5  MC  with 
Collins  PTO   &  colibrotor,   in  good   condition 

eo.  $49.50 
13  Receiver,  continuous  tuning  AM  superhet, 
225-400MC  plus  I   crystol  control  channel,  2 
stages  RF,  5  stoges  IF,  110  VAC,  60  cycle,  in 
good  condition,  unchecked  eo,  $97.50 

CBM  Low  Bond  Receiver,  amplifier  and  power 
supply,  new  with  olt  tubes,  frequency  20.6  to 
23.8  KC  $9.95 

COLLINS  MBF  in  good  condition  with  spore  port 
case  $65.00 

SUPER  PRO  SPECIAL,  receiver  contains  its  own 
built  in  power  supply,  up  to  20MC  $97,50 

SUPER  PRO  RECEIVER,  with  external  power  sup* 
ply  up  to  20  MC,  Receiver  used,  good  ond 
power  supply  new  $79,50 

ARC  5  VHF  TRANSMITTER,  100-156  MC  in  new 
condition  eo,  $14.95 

ARC  5  6-9  Receiver  ea.  $9.95 

BC-1000,  PORTABLE  TRANSCEIVER,  40-48  MC, 
converts  easily  to  6  meters  or  citizen  band, 
with  tubes  $37,50 

less  tubes  $22.50 

ARC-1^  ideal  2  meter  transceiver,  uses  2-832A  in 
the  finol  and  tunes  automatically,  10  chon- 
nel  unit  $29.50 

ARC-1,  some  as  above  except  50  channel  unit 

$49.50 


POWER  SUPPLIES 


RA-62  AC  supply  for  the  SCR  522  but  wi!!  op- 
erate ARC- 3,  4,  5,  etc.  17.95 

Mobile  wonder  12  to  24  vofts  rotary  converter  or 
can  be  used  from  6  to  12  volts  ot  4  amps 

9.95 

TCS  duol  dynamotor  power  supply  12  volts  in, 
200  volts  for  receiver  and  400  volts  for  the 
transmitter  out  complete  on  mounting  bose, 
filtered  with  starting  solenoid^  new  $9:95 

REGULATED  POWER  SUPPLIES,  350  volts  at 
200  ma  $8,95 

Teletype  Rectifier,  110  volts  at  2  amps        $2.95 

MPN  1,  HO  volts,  puts  out  24  volts  ot  18  amps, 
high  voltage  1000  volts,  new  22.50 

weighs  opprox.  100  lbs. 

12  Volt  DC  Generators  at  30  amps  eo.  4.95 

24  Volt  BC  Generotors  ot  25  amps  eo,  7.95 
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DYNAMOTORS 

6  volts   ill,   220   voffs   out,   TOO   ma 

fflfered  bose  on  19"  ponel 
6  volts  in,  420  volts  out,  280  mo 
6  voirs  in,  620  volts  out,  280  mo 
6  volts  in,  400  volts  out,  270  mo 
DM^37  24  volts,  at  625  volts  out  at  225 

PE-98  12  volts  SCR  522  dynomotof 
12  volts  in,  220  volts  out  ot  100  mo 
12  vofts  in,  440  volts  out  ot  200  mo 


completely 
2.95 
2,95 
3J5 
2.49 
mo 
3.95 
6.95 
1.95 
3.95 


eo.$1.49 
eo.  $1 49 
ea.$1.95 


MISC. 

Telephone  Hanger,  smoM  compact  box  witli 
bracket  for  bonging  handsel,  complete  with 
switch 
Tete phone  Diat,  Stondord 
Navy  Beam  Filter,  1020  Cycles 
2  Volt  Storoge  Bottery,  20  amp  hour 

5''x4"x3''  eo.  $2.49 

A-85A  Antenno,  lamp  ossym.  for  measuring  out- 
put of  transmitter  eo.  $1.00 
ARR-2  Gold  plated  Osc.  eo.  $2.95 
Automatic   Keyer  ARA-26,  con   be   used   to  key 
transmitters,  etc,  eo.  $3.95 
Remote  Azimuth   Indicator,  consists  of  indicator 
with  buitt  in  outosyn  and  associoted  selsyn 

eo.$4-95 
Directional  Antenna,  for  handy  talkies,  etc.  with 
instructions  eo.  $1 .95 

Sound  Powered  Handsets,  consisting  of  2  hand- 
sets wfth  200  ft  of  wire  per  set  $9.95 
RM-52  Phone  Potch  ea.$1.49 
RM-53  Phone  Patch,  more  elaborate  version 

to.  $2.49 
Antenna  Relay  for  Commond  set,  with  RF  meter 
and  Vacuum  Copocitor,  new  $2.25 

MP-37  Antenno  Most  Bose  $2,49 

T.45  Lip  Mike  $K49 

TCS  Remote  Speaker  with  heavy  duty  magnet 

$4.95 
Carbon    Hand    Mike,    Monarch,   new,    with   push 
button  $3.95 

Chest  Mike  $1.49 

Ultra  Violet  Lamp  with  Fluorescent  lite        $1.95 
Hond  Cronked  Generator,  late  type  $1.95 

Geiger  Counter,  with  Geiger  Mueller  tube    $4.95 
Printed  Circuit  Board,  Assortment  of  10      $1,95 


TECH   MANUALS 


SCR-536  Watkie  Tolkie 
BC-312  &  342 
BC-1000 
RT'66,  67,  68 
PP-109,  112 


$2.50 
3,00 
3.00 
3,50 

1.50 


J.  J.  GLASS  ELECTRONICS 

Dept.  C 

1624  S.  Moin  St. 

Los  Angeles,  Calif.  90015 


TECH    MANUALS  (Continued) 

SCR-625  Mine  Detector  1-50 

EE-g  Field  Phones  1-50 

BC-1335  Tronsceiver  2.50 

APX-6  Conversion  2.00 

Terminal  FGC  1  2.00 

BC-603  and  604  Xmttr  and  Rec.                     2,50 

TXC-1    Facsimile  2.50 


SPECIAL 

HOFFMAN  TV  REMOTE  CONTROL,  with  motor 
and  remote  speoker,  push  button  selector  can 
be  used  for  other  remote  purposes,  complete 
with  new  motor  $6,95 

HOFFMAN  STEREO  REMOTE  BALANCE,  with 
25  ft  cable  for  boloncing  dual  speakers  re- 
motely $1,95 

HOFFMAN  REMOTE  TV  TUNER  WITH  MOTOR, 
with  25  ft.  coble*  Will  operote  motor  ond 
volume  control  remotely  $2-95 


SPECIAL 

X  BAND  HORN,  9^  long  5\UA}A  with  wove 
guide  fittings  on  one  end.  Con  be  mode  into 
10  000  MC  transmitter  or  receiver  or  both,  new 

$4.95 


FOR  TRADE 

R-388  Collins  Receiver,  will  trode  for  ????? 

Value  $450,00 

GONSET  G-150  Transceiver  will  trade  for  ????? 

above  in  2  meter  band  Volue  $129.50 


BINARY  RADIATION  COUNTER,  can  be  used 
with  geiger  or  photomultiplier  tube  for  scin- 
tillation $39,50 

TS'182,  150  to  240  MC  Signal  Generator  with 
T*  scope  indicator  $19.95 


BC~1306  Transceiver  350O  kc  to  6800  kc  Exc 

39.50 

TS-35  Signal  Geneiotor  X  Bond  110  vac      34.50 
TS-34    Scope,    25    to    30,000    usee,    ottenuator 

0<24  db  35.00 

TCS  Mo du lotion  Tronsformer,  20  watt         eO.  .97 
Transformer,  720-0-720  ot  350  to  400  mo,  6J 

vac  ot  14  omps  4,95 

Stereo   Phones,    Regular   14.95,   new  ot  9.95   pr 
RBB  Ree 
TS-84  Meosurement  Sig  Gen,  300  to  1000  mc 

97.50 

Selsyns,  Stondard  Size  110  v,  60  cy  4,95 

Mega*Sweep  Model   1 1 1  -A 


Terms:  Minimum  order  $5.00 

25%   deposit  requrred  on  oil  COD  orders 

All  prices  FOB  Los  Angeles  and  Subject  to 

chonge   without  notice 

AH  items  subject  to  prior  sole,  Cohf. 

buyers  odd  4%  tOK 


JUKE  1966 
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WANTED   WANTED    WANTED 


TOP 


RECEIVERS 

AN/APR-9 
CV-43/APR-9  IF  unit 
All  APR-9  Units 
AN/APR- 13 
AN/APR- 14/R-484  rec' 
AN/APR- 17 
AN/SLR^2 
AN/BLR- 1  and  2 
AN/TLRO 

Any  and  all  military  search 
receivers.  Complete  or  indi- 
viduol  units  like  ALD,  ALQ, 
ALR,   FLR,   SLR  designations, 

TRANSMITTERS 

AN/ALT-2 
AN/ALT-4 
AN/ALT-6 
AN/ALT-8  and  up 

Any  transmitter  with  ALT, 
GLQ,  ULT,  QRC,  ALQ  desig- 
nations, tuning  units. 

DIRECTION 
FINDERS 

AN/ALA-6 
AN/APA-69 
AN/APD-4 
AN/ALD-2 
AN/TRD-4  &  10 


Etc.    Any    and 
above. 


ail    units    for 


T-230/CPN-2A  xmtr 
ID.17/APN-3  ind. 
R-15/APN-3  rec. 
APN-84 


PAID 


WE   PAY  ALL   FREIGHT  CHARGES 


RECORDERS 

AN/ALH-2 
AN/ALH-4 
AN/APH-2 
AN/APH-4 
AN/GLH-2 
AN/GLH-4 

Other  video,  audio,  data   re- 
corders. 


GROUND  RADAR 

Any    and    all     cabinets    and 

groups  for: 

AN/FPS-6 

AN./FPS-7 

AN/FPS-8 

AN/FPS-19 

AN/FPS-20 

AN/FPS-88 

AN/FPS-100 
AN,/MPS-1 1 
AN/GPS-3  and  4 
AN/UPX-4,  5,  6,  7,  8,  12 
AN/UP A-22,  24,  25,  29,  35 
Any    and    all    units    for    FPS, 
MPS,  MLQ,  MSQ,  TPQ,  GPS, 
GLQ,  etc. 


GROUND  RADIO 

AN/GRC-3  thru  8 
RT-66,  67,  68,  69,  70 
AN/GRC- 1 0 
AN/GRC- 1 9 
AN/GRC-26D 
AN/GRC-27 
AN,/GRC-32 
AN/GRC-you  name  it 


R-388 
R.389 

R-390A 

R-220 

AN/GRR-5 

AN/TRC-1 

AN/TRC-24 

AN/TRC-36 

AN/TRC-69 

AN,/TRC-75 

Complete    sets 
above. 


or    units    for 


AIRCRAFT 
RADIO  AND 
RADAR 

AN/ARC-27,  33,  34,  44,  45, 
52,  55,  58,  65,  67,  70,  etc. 
AN/ARN-21,  52,  65,  74,  etc. 
AN/APS-42,  45,  etc. 

TEST  EQUIPMENT 


AN/URM-25 

AN/URM-26 

AN/URM-27 

AN/URM-44 

AN/URM-48 

AN/URM-52 

AN/URM-61 

AN/URM-62 

AN/URM-64 

AN/URM-70 

and  higher. 

AN/UPM-lOB 

AN/UPM-44 

AN/UPM-55 

AN/UPM-98 

AN/UPM-99 


SG-IA 

MD-83A 

SG-13 

SG-2 

479-T2 

HP-616 

HP-618 

HP-620 

HP-624 

HP-626 

HP-628 

TEKTRONIX 


The  above  will  give  you  an  idea  of  the  types  of  equipment  we  want.  If  you 
have  anything  in  the  military  or  commercial  equipment  line  contact  us.  We 
sell  the  same  type  of  equipment  we  buy. 

CALL  MR.  ED  CHAROL  PERSON  TO  PERSON 

TECHNICAL  SYSTEMS  CORP. 

42  W  15th  St.   .  New  York  11,N.Y.  •  21 2-CH  2-1949 
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FM,  FM,  FM        FOR  2,  6  AND  432  mc        FM,  FM,  FM 


MOTOROLA  ISOMC  bos©  stations  (desk  top),  com- 
plete  ,....,.,    51 20.00 

AAOTOROLA  40-50MC  base  station  rcvr,  (rack  mtg) 
W/oc    *.,.».*...^^H,*^..«^,. *♦*..*-....    $45^00 

MOTOROLA  40'50MC  base  station  xmtr,  track  mtg) 

RCA    1 50MC    transistorized    pocket    receivers^    XTAL 

controlied.  Checked  out,  less  battery  ,  , $45.50 

G.E.    40-50MC     RECEIVERS,     T2V,    w/all    tubes,     pwr 

DUMONT  450MC  TRANSCEIVERS,  6/12v,  5894  final, 
all  tubes,  schematic,  conv.  into,  very  cleon.  (ess 
accessories $69.50 

MOTOROLA    450MG   T44A6A,    6/12v,    n.b.   clean,   all 

DUMONT    150MG   581 4-D,    12v   "T"   power,  n.b.    cin, 

comp    , ._.,_, $95.00 

MOTOROLA    150MC,  250Watt  omp.,  with  tubes,  pwr 

BASE  STATION  CABINETS,  table  top,  sloping  front 
panel,  hove  provisions  for  2  spkrs,  meter,  opprox 
dim.  8V2'*H  x  24'W  x  ITVi'D.  grey  hammertone, 
w/misc  switches ......._..,_.,    $1 2,50 

MOT,  30-50MC  xmtrs^  all  tubes,  cover^  less  dyna- 
motors    ...,*.,.* -..•-•.,.........    SI 0,50 

AUO  AVAILABLE:  MOT.  B44  BASE  STATIONS,  41  v 
front  mounts,  SOD's,  TSVs,  T43%  etc.  also  Bendix, 
GE,,  RCA  etc. 


FM     EQUJPMENT     SOLD    TO     LICENSED    AMATEURS 

MOTOROLA  30-40MC  mobiles,  12v,  PB\}6,  P8020, 
EASILY  CONVERTED  to  50MC.  Thiese  are  the  clean- 
est you  will  ever  find,  mint  condition,  ^^^*^J: 
complete  with  all  occessories   ,  .  -  *  *  **-  -  -  -    MV.3U 

RECEIVER  only  {same  as  above),  with  oil  ^^bes^ 
like  new    .....,.-.-. ^^nm       +u 

LINK  450MC  base  stations,  enclosed  rack  [19  )  with 
doors,  meter  &  speaker  panel,  rated  1 5  watts  our, 
will  do  more,  rcvr,  luv.  complete,  less  mike  free 
conversion  info •  ••  •  —  -  —  -    ^  '  Uo,uu 

MOTOROLA  150MC  transistorized  pocket  receivers 
(1 961   mod.) ......,*.••- *^T-yy 

LtNE  TERMINATION  PANELS  .  .  .  ,  .  -  . ;  .  ,  -  -  ^    iy^ 

TONE  OSC  PANELS  has  UTC  VIC -9  Vonductor,  less 
2  tubes    ...... - *3-^0 

G.E.   REMOTE  CONSOLE  4eclOb[,  with  mike    .  .$49.50 

CARTER  12V  GENEMOTORS,  600V,  170MA  output^, 
like   n ew    ..^r...*'**-^^*-'-  ....**.*.. 

G.E,     12V    DVNAMOTORS,    removed    from 
xmtrs.  grn  ta    .^.....*.^'*«». *■■••'-' 

MOTOROLA    150MC    "pocket''    transmitter. 
{ I Vou  mooj   . . ■..■*•*••■*•»■  •  .»•»»'  ■ 

G.E,   40-50MC   XMTRS,  oil  tubes  &  cover, 
motors    .,..,..,  -  - ^  - 


$12.95 

G.E.    30W 
,  .  ,    S9.95 

IW    out. 
,  .    $39.50 

less  dyna- 

.  .  .    §9.95 


TEST  EQUIPMENT 


MEASUREMENTS    MODEL    80,    2mc    to    400mc,    mint 

cono    *...-**  +  ,..,.., ,*.T.,,,  ,,,,,,*,    I^^/j. UU 

TS497B,     military     version     of     above,     mint     condi- 

PRECISION  E-200C  SIGNAL  GENERATOR   S59.50 

FERRIS    32A    field    strength    meter,    550kc    to    20mc 

TELETYPE    PUNCH    AND    REPERFORATOR   TEST    SET 

AF-SAV23,   wrth   monuol,    like  new $85.00 

CBL    60007    CAP^RES.    BRIDGE     _ $45.00 


HEWLETT  PACKARD  FM  MONITOR  33 7B,  with  man- 
ual  ^'    $175.00 

FERRIS  MICROVOLTER,  1  8-D  8mc  to  210mc   .   $85.00 
MEASUREMENTS   MOD.    58    F-S    metier,    15  to 

HiCKOK   288X    om-fm  signal   generator    .,_. 

EICO  710  GRID  DIP  METER,  ALL  COILS   

TS  226A/AP    UHF  power  meter,  new    ,,.... 
MOTOROLA    P-8500   FM  TEST  SET . 


$95,00 
$85.00 

$19.95 

S29.50 
$49.50 


UHF  TRANSMITTERS  &  RECEIVERS 


HIGH    POWER    1296mc   transceiver. 
5kw    pulse,    will    run    150    watts 
controlled.  Present  xmf  freq.  h  1 
lineup:    6AH6,    5763,   2E26,   829b 
made     in     ?96L     for    rack     mtg 
schematic,    less    power   supply    .. , 

APR-4Y  AM-FM   RECEIVER,   400cy, 

(..TIMS'       ..^^^^'.■....■■B^.....4P«f 

RBL.3   RECEIVER.   15kc  to  600kc,   I 
TG34A  CODE  OSC,  with  2  rolls  tope 


mod.   dme,    rated 

out  on  cw.  xtol 
T96mc.  xmtr  tube 
,  2-2C39A,  61 6K 
.  complete  with 
S95.00 

less  tuning 

,,...,*♦  So  J+Ou 
10v,'60cy  $75.00 
.  excellent  $18.50 


SEND   PERFECT  CW 

H.O.    BOEHME    keying    head    drive    (less    head)    with 

Wheatstone   perforator  (less  cover  &   pjs)   $165.00 

SOLA    24v,     6omp,    constant^    voltage    supply^    rack 

SOLA  #28534,  1  BOvdc,  4amp,  lists  at  S345  .  -  . 
pnce   .  , . —  ...-........,..*,    S45.00 

XMFR,   24V,    lOomp,  no  c.t.    1  IDv,   60cy.   new    S4.50 

MULTl-ELMAC  cobinets,  brand  new  perforated  cover, 
with  punched  chossis  t  front  panel,  unpointed 
DIM.    4V12H    X    1  1 W   X    8D $3.50 

MICROLAB     LB-nOl     UHF     low     pass    fHter,    BNC's. 

RT  279A  APX6,  late  modef,  with  all  tubes  ..   525.00 
MAR   225mc — 400mc,   xmtr   rcvr,    oil   tubes,   manual, 

BC639A,    !00 — 156mc   rcvr,   with  a/c  supply. 


ARC-1    2mtr.  xmrr,  rev.  some  small  tubes 

missing     ..,»,...,....,..........    517.50 

URC-1  1  WALKIE-TALKIES,  (pair)  with  test  set.  243mc 

L/N    * *  . $45.00 

R45/ARR-7  RECEIVER,  550kC'43mc,  xcint  cond. 

less  p  /s 4  ,*.......  .    $85.00 

BC1306  XMTR'RCVR.  2  to  6mc,  with  home  brew  oc 

supply,    xclnt .  ,  ,    $39.50 

COLLINS   31  OB,   needs  repairs.    (PTO    &    diol   ore  ok) 

_ ........_...... S45.00 

TELET YP ¥/ MOOf  1 4   PRINTER,  with  keyboard  &   sync 

motor  «.....,,,,...#4^*4ii«*«i.«ft4«.-.»  hjO-uu 
TELETYPE  POWER  SUPPLY,  adjustable  voltage,   rack 

COAX  SWITCH,  SA185,  3  type  "N"  connectors,  new 

2SV    .  . ,,,,.... $3.65 

CAPACITORS.  200  mfd,    175  volts    .  , ,  .  .    S0.75 

8    MFD,     600V,    SINGLE     mtg    hole,     insulated    from 

c  a  se  ■    V    *  or    ...........4...*.-'  ..  ..^'b.*    ^*  ■  v  v 

250MFO,   500V $2.50 

TECH.  MANUALS  for  ARC-3,  36,  49 ,  .  .  .    S5.50 

432MC  TRANSISTORIZED   PREAMP 

High  Q  tuned  circuits  in  both  input  &  output  for 
better  rejection  of  unwanted  signals.  Goin  12- 
15DB,  noise  figure  5DB  or  better.  Flexible  design, 
may  be  used  with  future  improved  NPN  or  PNP's, 
BNC  connectors.  With  schmatic  &  inst.  (less  baft) 
wired-tested.  Satisfaction  guoranteed.  MAE432 
pre  pa  lo    .^,##^«*.*. ......... ♦...»...«    qiiD'.vo 


WANTED 


WANTED 


WANTED 


WILL  PAY  CASH  OR  TRADE  FOR  COLLINS  RECEIVER,  R-390A,  R390,  R-388,  51J-3,  S\}4,  ETC.  ALSO 
WANTED:  BIRD  THRU-LINE  AND /OR  ELEMENTS,  ANY  CONDITION.— MEASUREMENTS  65B  SIGNAL  GEN- 
ERATOR—AN/URM- 80,  81, — ARM,  UPM,  USM,  FRR,  TS,  ETC.  HIGH  BAND  FM  RECEIVERS.  TRANSMITTERS, 
TEST  EQUIPMENT.— GENERAL   RADIO— HEWLETT  PAC  KARD— BOONTON   TEST   SETS.    SP-600VLF 

All    prices    F.O.B.     DETROIT.  HOURS:    by   appointment   only.  AREA    313     PHONE    676-7460 

minimtim     order     5.00     no     e,Q.if/s  sorry,    no    catalogs    or    lists.  include   postage  on   parcel  post 
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SELECTRONICS    SUMMER    CLEARANCE 


BRAND  NEW  PAN  ADAPTOR 
PANORAMIC  MODEL  PCA.2 

TYPE  T-200 


Here  is  another  scoop  by  SELECTRONICS:  A 
BRAND  NEW  GENUINE  PANORAMIC  RADIO 
PRODUCTS  INC.  PANANADAPTOR.  These 
units  ore  small  and  of  a  modern  decor,  so  that 
they  will  blend  with  ony  station.  They  come 
complete  with  instructton  monuol. 

SPECS: 

Power  Rec'4.:    1 1 5V  50-60  cycles 

I.F.  Ronge:  450-470KC 

Screen  Size:  2"  dia. 

Sween  Widfh:  ±  100  KC  to  0  KC 

Tubes:   1  I 

Size:    n  "W  X  6  i/2"H  x  1 0"D. 

Shipping  Weight:  20  lbs. 

Price:      $79.95 

BRAND  NEW  FR.4/U/URM.79 
FREQUENCY  METERS 

Here  is  a  real  hot  item  for  you  discriminating 
horns  or  labs  who  are  interested  in  the  ultimate 
accurocy  in  frequency  measurements.  All  units 
ore  brand  new  in  originol  crates  with  spare 
ports,  instruction  manual  and  two  calibration 
books.  The  spare  parts  even  include  o  spare 
crystal  oven  and  crystals,  and  all  tubes. 


SPECS: 

Frequency  range:   100  KC  to  20  MC  (7  bonds) 
usoble  to  1000  MC. 


OsciHafar  fi«q,:  100  KC  to  250  KC  (proxy) 
1250  KC  (crystol),  15  to  20  KC  (interpola- 
tion),  10  KC  (blocking) 

Frequency  stobilily:  .0001  % 

Accuracy:  ,001  % 

R.F,  Output:  100  microvolts  min.  in  51  ohms 

Audio  Outpul:  2  MW  min.  in  600  ohms 

Method  of  Inferpolotion:  Visuol,  with  built  in 
oscilloscope 

Tubes:  30 

Harmonic  selector:  9th  thru  26th 

Power  Required:  11 5  or  230  V,  50  to  1000 
CPS,  136  watts. 

Weight;  146  lbs.  in  case 

Sf»:  22"Hx26T4"Wx2034"D 

Description:  a  portable  hetrodyne  type  fre- 
quency  meter  for  portable  or  fixed  use.  May 
be  removed  from  the  case  ond  rack  mount* 
ed,  or  used  in  the  case  with  the  tilt  bose  as  o 

table  model 

Shipping  Weight:  1  60  lbs. 
Price:      $350,00 

DIRECT  PLUG-IN 
REPLACEMENTS 

PREMIUM  5R4  SILICON  PLUG-IN  REPLACE- 
MENT RECTIFIIR  RATINGS:  400  PIV  @ 
1  omp.  D.C, 

These  are  a  direct  plug-in  replacement  unit 
that  will  eliminate  tube  replacements,  greotly 
reduce  heating,  and  provide  instant  worm-up. 
All  units  or  properly  compensated,  potted 
and  power  tested  at  1  amp.  average  D.C. 
current. 

PRICE:      $6.00 

5U4/5Y3/5Y3GT/5V4/5V4GT/5AU4/5T4/ 

5W4/5Z4/5AW4/5V3/5AX4/5AZ4/ 
5Y3G  (1800  PIV) 

Our  #SA  will  replace  any  of  the  above  tubes, 
PRICE:     $1.95 

S0/5Z3      Our  replacement  #SH 
PRICE:      $1.95 

0Z4/64      Our  replacement  #SE 
PRICE:      $L95 

EPOXY  SILICON  DIODES  with  silver  leads  @ 
1 .5  amps 

50 — 200  V  @  ,06 

200-— 400  V  @ 

400 — 600  V  @ 

600 — 800  V  @ 

800  V  @ 

1000  or  better  @ 


,14 
.24 
.36 
,44 
,54 


SELECTRONICS 


1206  S.  Napa  Street 
Philadelphia,  Pa. 

HO    a-7891  HO    &-4645 


A(t  prkmt  ore  fOB  our  ^hUed^fphtm  warefifivs*.  Aff  mBtehandh*  d^iaibmi  ot^vfQtmiy  l«  Hic  h9if  of  <Hir  knowhdgt.  Tour 
purchase  money  rmfiand^d  if  nof  lofftfiMf.  Tmimt  me  Cflfft,  Minimum  ^idm  1%  %$,  The  puhlh  ft  wmitomm  i9  hntwse,  W^'n 
op«n   MTt^f/oyt  d  A»  5  and  Soivrdayt  t  lo  f. 
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61 
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V 
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300 

V 

(5)2.50 

RG  59  A/U  COAX  CABLE 
500'  reels  @  $1  5.00  per  reel 

GR — 121  1    75KC  t  o  40  MC  UNIT  OSCILLA- 
TOR IN  SIX  BANDS     PRICE     $150.00 

INTERPHONE  EXTENSION  KIT:  two  separate 
boxes  packed  in  one  wooden  shipping 
crote. 


Includes; 


Box  #  1      Telephone  Box 


MMER 

MODEL  19  TELETYPE  SETS 

Compete  Mfg.  by  Teletype  Corp, 
60  speed — Some  motors  sync.^some  governed, 

INCLUDES: 

Perforator 
Tronsmitter  Distributor 

Page  Printer 

Power  Supply  C800  ma   DO    11 5V  60  cy. 
input 

Table 

These  units  have  been  checked  ond  overhauled, 
and  are  guaronteed  to  be  operoWe  for  both 
Printing  ond  Tape  ond  ore  in  EXCELLENT  con^ 
dition, 


Contains  1 — Telephone  handset  with  butter- 
fly Switch  &  std.  mike  plug 
PL68  plus  Std.  phone  plug 
{PJ055B} 

1 — Indicotor  Light 

1 — Control    ponei    (VoL    control    & 

binding  posts) 

1 — Heavy  duty  weather  proof  pole 
mounting  steel  box  with  hand- 
set hanger 

Box  #2      Cotifrol  &  Junction  Bok 

Contarns  1 — Steel  weather  proof  pole  mount- 
ing box 

1 — Spring  looded  SPST  Toggle 
Switch 

1 — 4  pole  single  throw  toggle  switch 

1 — ^Indicotor  Lamp  Ass'y- 

2-=— Conduit  Cable  Connectors 

PLUS— INSTALLATION  &  SPARE  PARTS  KfT 

Contains      14  ft.  Flexible  conduit 

35  ft.  Wire 

Hardware    Kit    (clomps,    nuts,    bolts 
etc) 

4  lamps  LM  44  (12- 16V) 

2  lamp  lens 

1   toggle  switch 

1   instruction  &  installation  monuoL 

This  unit  is  excellent  for  use  outside  on  a  Pole 
or  Building^ — on  the  farm  etc*  or  anywhere  that 
outside  telephones  ore  required.  Also,  the  hand- 
set itself  is  a  natural  for  the  mobile  installation 
with  the  press-to*taIk  feature  for  the  HAM  or 
C,  B.er, 

PRICE      $7.95  SHPT.  WT,  86  lbs, 

f.o.b.  our  wo  rehouse 


PRICE      $199.50 


SHPT,  WT,  350  lbs 


f,o.b.  our  warehouse 

RDR  RECEIVER  &  SPARE    PARTS   WITH 

ID  CRYSTALS 

Mfg,  by  RCA  BRAND  NEW 

Freq,  range:  225—390  mcs. 

You  get  two  wooden  crates  which  include: 

Box  #1 

RDR  RECEIVER  with  13  V  dynamotor  out- 
put is  385  VDC  @  500  ma 

Box  #2 

\ ^set  of  spare  parts  which  includes: 

1   Headset 

1  Set  of  operating  tubes  (spares) 

1  Headset  extension  cord 
1  0  sets  of  fuses 

2  pilots  lights 

1   set  of  connecting  cables  and  other 
parts  too  numerous  to  mention. 

All  this  in  originol  military  boxes,  receiver 
packed  in  Aluminum  water  proof  case,  monuol 
included.  Easily  converted  to  200  mc  Ham 
Band  or  use  as  they  are  for  UHF  aircraft  band. 
You  get  all  that  is  required  to  operate  except 
the  12  VDC  Source  and  the  Antenno.  BRAND 
NEW 

PRICE      $39.95  each  while  they  lost  f.o.b,  our 

Warehouse. 


SELECTRONICS 


1206  S.  Napa  Street 
Philadelphia,  Pa. 

HO    8-7891  HO    a-4645 


All  pWc*i  af  FOB  oi/r  ^h/Mrfe/phJo  wor«l.oo«.  All  merchon  rffse  rfe*frib«rf  nttVfOt^ly  to  the  b«f  of  «'''''''?'*;'*ff •./'"' 
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open  weekdoyt   8  to  S   ond   Satvtdayt  3  fo   I. 
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BTS2   APX6  tDAkrs  12  I5iiic  XccItt.  See  Oct  No\  (  Q 
UPMS  Tesu  AFXiL   27   Tulies,    111   Uiodiri,    UiV, 


NEW  123,50         Iffrlingtofl    Model    »21,    I^W 

Brtrl  Innlnn      Xi^.^^J«l       AM  1  41      " 


FAIR      M..'i(* 
.   LN     22.riO 
2,MU 


TS726/UPM8  Sanie  ^r  almvt^  but  US  n'eofiditionud 

Complete  Manual  for  TS^^Ij/UPMjj.  PiysLpflid  .,, 

CG46ACQ    Riicvr    175  220mc,    IH    Tubos    iiidmio    4  41jA*s   iu    rniir 

tuiiiTij;  [jiiviUii!?.  Sciii^iilte  w/iiiirts  vulucs  ,  .  ,  .  NEW  27,5(1 
Schematic  iviiti  part,s  v^ima  for  C«4IIA(:q  Rereiver  .  .  l.OQ 

OAA-2    Hailaf    Test    Set    irHi-24amc.    w/lJtht^niiUit:.    Aiitemia,    H 

tiJlres,    200111   Mt^ter   iJidlcalor     nr*V     iM\n     .*    XKW     17.75 
Coroplttc  Mania!  for  OAA'2^  ?■  ......  1.00 

Bellectomfter  SWR  Bridge  w/Mtftir.   :'.iMiiiJO  mc   .  .    EX       9,lTi 
AM58Ii  U    General    lae    3    stage.    BOmc    IF   AlHiillfttfr  W   Knx   of 

spares,  Conx  Junrliuir  Box,  T<*ch,  Afjnital  .  .  XEW  1^.75 
AM581/U    Technical    Hannal.   NAYSJUrs  9153  L 

Sfllth  Wind  Power  cinverter."  ViiiMil   lYriV  GOcy.  Wlinir  6V  Amp^ 

DC  or  convm  to  12V  10  Amps  ImLfWitVi*  ....  NEW  n.7r» 
T61A/AXT2  TV  Xmtr  w/Vldoo  &  .Syut?  Mudiibilurfi  NEW  Ifl/Jfj 
T61A/AXT2  Co!iiiTk"l(\  !jiiiiHt!d  bill  In  \wmr  roiitiitiolL  8.75 

T465/ALT7     Xmli\      lH8-a52mc,     W/2 — filGl's 

iOOVV  osit L.N      2 

T465/ALT7    ScheuiaUc   pp    1-00  T465   ALT? 

Manual  pp   ..-.,,.,,,. 

RT220/ARM21     TArAN     -\!udiilaH)r     V-lOT     w/7 

Tub^     ...  .,.,,,,,..*...  .   tlX 

1P224/APS38  Swe^p  Amp.   1—  1 2 AIT,  1 — 12AX:, 


*2.rjO 


6. To 


4    4  'It   .- 


EX 


4*75 
35.00 


EX 


.    EX 

FAm 


API19  Control  far  swll^ine  TN129.  129,  130.   131 

WECO   GS16741  i'nmnirtcr  Calihrator  fur  K-i}   i^j&lera  w/Mj4tiiia!. 

C:itjli?,^.  Aivi^ssorii-ii,  In  rarryiu^  Cusp  .  ,  * .   NEW    4 .'.mi 

Same  tinumHl,  compli'lp  hnl    in  p^mr  conditio  it    .,.,  18.r>b 

SN12B  Synchronizur  fur  APS3  &  4.  W/2 9  Tubes  .  NKVV  14.50 
RT193./APS31  Wjrlisfi  Ifunu'ss  wllli  Coiuiectora  ...  NEW  2.5(1 
Set  of  120  Xtals  Tnr  FT243.  5675   thru  SftSOkc,     120/31.51) 

A$313B   ARN6  Stiilii>n  Slacking  lm\^  Antenna EX       4,Tri 

TS545.  OP    lir>0^i:^.*,iimt.'    Edio    Box    w/Mtntiil.    Arr^^^ry    Box 

and  Accessories.    l«>nti,i  Meier  Itidiealor    ••,.* 
Complete  Haniraf  for  TSri45/UF,  Pa^tpaid  ..... 
Lambda  28  KlectrunifaHj  Reg.   Lah  Fowi&r  Supply 
Lambda  32  Elf?€tronlc?i!ly  Beg.  Lab  Power  Supply 
fiallantmo  300  AC'  VTVM  in  19  inch  Rack  Panel 
General  Radio  561-D  VT  Bridge  w/12  Plug-ins  , 
GR  667 -A  iuiiiiiii.  Bridge  ,1  BJicrobf^nrv      1   FTrnn'    FAIR 
GR  1800P3  Low  Vn^i^.  Mnltiplier  for  Olt  ihuil  VTVM  .     LN 
Diimont  256-0  or  256-F  Oiicilloscope.  115V.  tiOt^y   .  .   EX 
Dumont  256-D  or  256-F  Oscll]a!JcnfM3.   115V»  flDcj'  FAIR 
TSSOl    APM74  Tesi.  8tit  w/Indicatur  and  CalHtj      .  .    EX 
0^203/ APQ13    Interference  Simulator.   115V,    60ey  XEW 
Same,   uniust^j  but  in  only  FAlFt  ciHidillon    .«,,.. 
tlPMllA  AFC  Unit  w/Elght  Tubes,  Wiring  Disgrani  XEW 
Leeds- KorthTiiji  M-jdi^l  831211   22K  PredMoo  PtJl   _    EX 
Linli  1288  SlultinwUf  w/t  MeUTS,  h  Ranges  ,, ,.   NTAV 
R8.  ARfIS  icinit!  R^r  w/T  Tubes,  8000  ohm  Relay  GOOD 
MT7A  Shock  Mount  w/Flug  for  one  ARC5  Xmitu        EX 
C43  Control  Bo*  for  ABt  1  and  ABC12  XceKers  ..   UOOIP 
UG500/U   Arlftjjter  k  rn-nneetor.   Wave  Guide  to  Vnnx  EX 
Aluminum    Console   5  7"   high.    With    rack   for    19"    x    lb" 


18.50 

1 
24.rjn 

75.  it  1 1 

90,11(1 

4,75 

^5.00 
20JMI 
20.00 

IfKiJll 

1.50 
12,50 
14.1  5 

4.r*o 

2.75 

1.55 

1150 

Pmiol 


iibrni!    iHu^k    8iielf,    Door   below    HhelL    Rear   Dour.    On    riiMtirrj? 

W^/135   Vuit,   60  t^ynle  K^ltanst   b^iii    .., EX 

Power   Supply,    tJifictruniriilly  Regululed.    22Bv   fe    -12U    lua. 

St-Hte  Ucdiflr-rs.  3 — mi>iiiWA  SflrU'iS  Tubes  ,..,._  .IN' 

RF  Power  Supply.  Oil  Fllied.  With  Si-bmatic .NEW 

tzmmt  Slmnlatof.  Btll  Jack  ^14132.   \V/C4Jilc«   ..    LS 
LocaHzer-tottf Iff  w.  :*  tvbm,  UtAm,  Dlodi^   ......    LN 

AII665A/AQS2  4-Tiihe  Band  Pa3^  filter  Atnplifl'^  .  N'EW 
AMSISA/AQSZ  S-Tidw-  Dual  fhatin*!!  AmpliRtr  ..  NCT" 
C1296.  ARM9  Contml  Box  k  Imimmmi  Mouiit  ..  GOOD 

TCS-12  Antenna  leading  Coil • .  .   EX 

C732/ARC2  Controi  Box  for  ARr2  Ei^ipiwiit    ,  .  .  ,    EX 

0118/ A RC3  Push  Bulfon  T^-pe  Control  Bos    EX 

C819/APA70B  CoTdrol  Box   ...,.,,..„ EX 

G633/AIC8  UadiQ  Control  (luaded  wtlh  twitcht^s*  .  .  EX 
C69/AIC2  Radio  Control  r nitre  switohes  &  a  tubul  ,  GD 
C1I6A/ARR2  Control  Boi  for  ABtt2  Kt^r^eiier  _  _  _  EX 
BC49&A  Dual  Control  Box  for  two  ARL5  Kvt^lwf^  ,  .  FJl 
C734/APIII   11   Pos.   Switch  w/11   matdied  :     .    are  EX 

C628  ConUol   Box  for  AKC27  ^ti1[»me[it    .  . GOOD 

C626  Contml  Box  for  AKC:;T  Efinipmeiu    FAIR 

C906  rdiiirol  Box  ffir  AHriT  Efiiiiinnenl  .._...,,  EX 
TK8  APXl  Of  mW/AFXlA  Tuning  Unit  w/3  Jnben  EX 
F245  APX25  '^^i^er  *r ,  Cahle  and  ninut'ctor  ...,  C<MMi 
MT1276  Slia  -..iint  k  Plug  for  1S224 /ARK:il5  ..  KEW 
MT1555  /  U  Shock  MinniL  for  MX  I  :UM  /mr2 1  Ke^^T  NEW 
CU119ACoiipkf  w/l.S  1-Tnlje  Amidlfiiiis.  W/Tnto 
IC/VRW7  Itf^fordor  w/TuJies  k  WJn?.  2>iVnr  .... 
PARTS.  _  Some   NEW...  Some   USED        ALl  USEABU 

MINIMUM   ORDER    $2.00. 

WAG  Enqlnfering  Co  .Vtodt.d  B  Moior  &  Tuchomilcr 
3876  UHF  TTiade  in  I200mi:  Jnpltr  Cavity  ,  .  . 
5675  UHF  Trioiit  in  1200  mc  U«Tnnritil?itor  Cifjtj 
Preselector  Cavity  %  T»Io4*p  Two  lune  :  iiits  .  * .  , 
Prctise  MV  Probe  5<tn  im  50  KV  Insulation 

Selsyn   Jadicator.   2  JVliC   , , 

Tifbes  30«   each:   tiC4.    f}AG3«    ^JH,    hACH.    61M, 

9006.    12SII7.    13SJT,    VlRn,   Sr.^^. 
Tubes  AOd  tmh:   aAQ5.    6AH6.   OAKfi 

GAtsnW,    0A2.    Om.    5087.    12ATi. 
Tubes  754  each:  GAis7*  2MD7,  Q¥i 
METERS: 

0-lOVDC    , 

O'2O0Vxir  ...... 

O-aOV,     0-300ma, 


Fit 
FAtll 


*Si)lid 
^2.50 
12.50 
2:^.50 

0'.  i  ^* 

8.50 
4J>0 

7.50 
2.25 
3.25 
4.50 

**-  i  ■3 

2.00 
2.50 

1.  ii  .J 
2.00 
4.75 
3.0  m 

1.50 
a,  7  5 
2.0(1 
4.75 
6.25 


.  EX 

.    EX 

.  EX 
NEW 
NEW 

GAI>3, 
VR150,    2P21W.    flFS 
4iAN5,   0X4.    6BJ6.    6JI, 
5725,    eOOa,    0097 


2,75 

■*>  .»  - 

•i>,  tit 

3.00 

1.50 
2.50 
1,00 

0004. 


NEW 
EX 


Weston    ModL^t    506.    2Vi", 
Weston    Model    102  4.    2%^. 
Weston     Mr>del    506.    2%"* 

Westell   Mo*!   643,   S*^*'  0'50\T1C  Est.   Mquhi  h:x 

ftnrlingt^n    Model    92I;'2*^''.    lOitO-iOOuft    KX 

BurUnfltcm    Model    925.    2My",    O'laOVAC    .    EX 


2.2r* 
3.75 


4.75 
2.50 
3.25 
3.75 


BorUnBton  Model   9:jl/ 3^^'%  0  ..  -    vDr 

Weston    Model    S43.    3",    500-0-5UUua     . 
Phaostron    2W.    O-SOOma    

Phauslran     2^>j".     100*0-1  OOiw     ....... 


EX 
EX 
EX 
EX 

EX 


W"  house  Mod.  RXnn,  S*'  sq.  0-3 0-3 00 mn,  3  Turnuual  EX 
WliotJiiu  Model  KX36,  3"  m,  0-30VLM^  F&^— Inni   .  .    EX 

VY 


W^hMse    Model    NT3G.    3W*,    db    Meter 

W house  Model  CX,   3".   0-8ADC,  O-Sniv 

W^hoiise   Model    V%^^5.   3%^    0-15^150   VAr       .. 
Wtioaie  Model  '.>  3%"  0-150VlX\  1-         ma 

W'boise    Model    ItX^S.    3*   squtre,    0-15tJnia     ... 
W'hoiie    Mod.    RX;:5*    3**    sq,    0-35KVDr     1  Itai. 

Esili    Mtilt. )     .« ».,.. 

General    Efectrfc    2%",    O-lmi     ............. 

aeneral   Electric  Mfidel  0053,  3"  ?^*  0-I50rnii    .. 
GE    Mmi    1)053,    li"    sq.    0-35KVDC    iRfii.    E.xi. 

Simn^ttn  0-1-lOnia  (3  Terminals),  FS=HHJiia   .. 

Simpson    IS-171.    0-3VDC     . 

Marion    2^-j'',    O-nOma,    Ima    Movfinit^vt    ,.  ,<- 
Marion   :;V/',    lOOua  MoTcnient.    Arhiira5'  S^Mik 
Tripiett   M^mIpI  327 A.   3"  m.  0  10VIH\  FS=200U;i 
lilt.    Instrument  Model   455.    l'>i",   O-lmn 


EX 
EX 


3.00 
3.00 
3.5  m 

2*50 

3.25 
3.00 
4.00 
3.25 
4.0*1 
3.00 
2.75 

3.25 
3.00 

2  75 

3.25 
4.25 
2.00 
*5  75 

2  25 

2.00 

NEW        1  25 

IJKE  XEW  ir./i*.o'o 

30/1.00 


*    T 


EX 
EX 
EX 

EX 
EX 
EK 
EX 
EX 
EX 


Roller-Smith     2^".     0-150V.\C     

8Z7H   Hiinmer  for  MCW  or  Code  Practj 
Fuse   Block.    Holds   twa   4 AC    Tu^m 
Fmet  4AG,  10A&32V  Max  or  2A^  25(iV  hUx    . 
Tubfl  Typfr  6101  w/ronnectora.  Good  to  2oorr  mv. 
Right  Artflftj  OH^b  1*  /  Gt^tirs,   UnlrerssL   W  Siiiifi    . 
Sprague  FilterHl-2  Lin*.^  FiltPr.   lOA  115V  iSih-y   .. 
Same  Stock  Number  \ml  riiuiic  hy  the  pidtpr  Co.    , 
Xtals  Miniature  CH23/U  4i,D233  &  42.0Hi7  nm 

Sflckoti   for  Typo   CR23/U   Xial^    

RK713B    TransmlttiiiE    Ti^rode    wiUi    Sork»:L     ,,. 
3E29  Transmlitirsg  Bnam  Power  TuiK^  witi»  Sftcl^n 
Cord   Assembly   for  H-8I   A/U   Headset    ...,_,, 
Collins    i>uAl    Blower   2^VDC    3.8A    lOOOOitrM    . 
Collins  VHF   Tunur  ED  5S2l'505-2S9l'FClir    ... 
Varrac  3^  120V  400  cy  2100  VA  Type  60A* 
Varlae    I0   120V   400cy  330VA  Type  M-2    ..... 

M  icroswitches^    As^rtcfd    ..,..,.,,.... 

Toggle  Switches,   .^.'^sorted    ...,«.  ,..i .,.,.,..  . 
Capacitors.   Fecd4hm.   15   on  PaneL   Tliroe   Panels 
Puts.  2(i  on   Prtnel.   wired.   Seven  taliief^.   Pnnnl    ...... 

ltf>^?ls^or3,   26   of  1%   Pri?ciston  w/fl  Pnsithni   Switcli    .  . 
Helipo!  Type  SAJ3&8   lOOK  w/2  115V  AiHWy  Motor  LN 


.  EX 
.  EX 

SKW 
KKW- 

lA 

.  EX 
XEW 
.  EX 
.  EX 
GOOD 
GOOD 
.  EX 


F'5/AR    Filter   for    ARCS    Filter uig 

Tube    Shields*    Assortt»d 

Sfleniiitu   Recti  Alt.    2S  Volts   (ft    4   Amps 
PL259  Co*x  Plug  with  12"  BOSS  Coax 

PL259   roiix  Vhig.    &ft   of   Ave*   boxed    

Coax    Cable    6''    with    two    liG2R0/IJ    Pings 
Coax  8"  w/l  UG2a2A/U  Socket  L  1  ri;2iiO/l 


1,50 
1.75 

1/1.50 
5/1.50 

1.0  n 

(i/1.00 
4.<o 
n.50 
1.50 
4.25 
1-T5 
9.50 
4.75 

8/1.00 
EX  6/1.00 
1.00 
2.50 
2.50 
3,00 
1.75 


uiitpul 


NEW 
.  .  EX  20/1.00 
.  NEW  4/1.50 
.  G*mH>  5/1.25 
.  .  .NEW  1.65 
.  ,  .  EX  5/1.00 
Plug  KX    4/1.00 


Coax  Z  w/1  rG254A/U  SockH  *  1  VilllU/U  plug  KX  4/1,00 
S0239  Socket  EX  4/1.00.  UG290/U  PjjhH  docket  EX  3/1.00 
11359  Elbow  CoiitiiKctor  for  ?L259  and  SOSMO   _    GOOD  «t/l 

UG28A    Vmx  Tee   4/1.00    UG276/U   V\y,ix   Elbow   5/1 

RELAYS — Hermetically   Sealed — For    Octal    Socket   Moitntlng 


2b 
00 


EX 
EX 
EX 
EX 

>:x 

EX 


1. 
1. 
1. 
1, 
1. 

3/2. 


EX  4/2.^5 


EX 
EX 


Clare  SK5I50   rt   Volt  Coil  3  Amp  CoTit^rta   IMM*T 
Clare  SK5131  12  VoU  Coil  3  Amn  ContadJ.  apDT 
Clare  SK5152  12  Volt  Coil  3  Amp  Coi>tart^  l*PSt 
Clare  SK-153   G  Volt  CoU  3  Afflp  Coot^ictJi      '   r 
Ctari  SGAOIS  or  SjGS017  llV  Coil  3A  Vmi  oPi»T 
Stev^ Arnold  E32  24  V  Coil  .5 Amp  Cont^ct^  liPUT 
Stef-Arnold  B12   21V  Coll  .25A  <^mt34ti  DPlil 
RE LAYS^llermdically   Sealed — Find  Mounting 
Potter  4  Brumfleld  imi431  24  Volt  CoiJ  I^PIM 
Potter  i  firomfield  M111452  24  Volt  Coil  PPI^T 
Poller  £   Brumfield  MH1453  24  Volt  Coil  4PhT 
Potter  &   Brumftfild  MH1730  24  Volt  Coil  4 PUT 

Hart    115U3T-1C  24   Volt  Coil   IPDT 

RELAYS — ^Operi   Frnrnc — Fixed   .^Ixmnting- 

ciarn  ritY2yy7:t  sptvr  &  spst 

Stfflther-Dunn   2SX.-IX043    12V   Coil  .25A 

Allied  Control   3   Volt   ?50  Ohm  Coll  SPOT    

CATHODE   RAY  TUBES  Choice  $4.T5  earli 

'Bl'4  -^-5LP1— 5LP5— 5LP11A— 5LT*1— 10KF7— Brit.    VrR97 


m 

00 
00 
00 

r"iO 
2.S 


EX 


1.00 

1.00 

1.25 

1,25 

/1,75 


XEW       1.00 


NEW 
XEW 


1.00 

1.00 


MinneapoH^-ltaneyifell   Signal  CofUfol  IK^lC-l    . 
Mlnnrapol is- Honeywell  Ctiopper  W01Tj%B^l  400fy 
Axivane    Blower   tiO   cil  ft/mlii    12-24V    AC/DC 
Choke  Aiidio  2X5  lienries  <W    5nm  400  obm^    . 
Choke   RF    7mh   200ma   SOnnV   IiLSuiatioti    .  .  .  . 

Choke  ItF   2.5iiih  3   i>l  * ........,, 

Ohm  ltd   Z50  KIT  Choke  Tub    ...*... , , , 

Caijacitor  Fr-edtbru   250    uiifd  2000 VTVC  Test    .  ,  , 

Capacitor    .Inifrt    12000    Volts , 

Univer&als   for    ^4    incli  shaft    ,....,. 
Teflon  Aimilating  Coupling  2000V  Tf-vi   Xi" 

7^   Ijor 


.  L.V  3.25 
.    LN        1.50 

.  EX  3.00 
XEW        1.25 

EX  3/1.00 

EX    10/1.00 

,    EX   H/1.00 

EX  4/1.00 
NEW       3.75 

EX    &/T.00 


.    ^/LOO 
Fibef|l»«S  Imulatini  Shaft   %"  iiia  X  7^  Ijor  KX  5/1.00 

1059   APAll   Test    Piwte KX  2/1.00 

Test    Leads   Ban^tna   Vlug   k  Jaclt  ea«h   eh.l  .    XKW  6/1*50 

Test   Leads  wyPin  Flitg  and  Grid  Cap    .  ..      NEW  «/|.00 

Oral   Lockp  Dial  Edee  Clauininfi  Typo   .  ....    EX  10/1,00 

Phone    Jacks,    Asrorlfrd     .,..-...     NEiW  7/1.00 

Terminal   Luss  #10  ^iig  Solderleas   ....:,*.    Nlt^W  150/1.00 

Socket  fur  14  Pin  CiiUiode  Hay  Tnlie NEW       1.00 

Socket   tor    11   Pill   Cnihodts   Rjiy   Tube    ...,.._    ^EW        1.00 

Knoll,    .^pinner  Typ^   w/AdjiL^abli?   Tenskm    EX  3/1.00 

Knobs  W/Lucite  or  Metal  Dials,  For  %"  Shaft   .   EX  10/1.00 
SURPRISE   PACKAGE  20LBS  of  SGnaH,  Useful  Farts   ..        3.25 


E^       UAVnCkf  BOX  294  Boy  Sainf  Lours 

•     W«     riM  1  UCrf  Mississippi    39520 

Shipment;   FOB  Bay  Soint  Louis.  Terms:   Net^Cosh 
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■  «-#*«■■**  m*  liHtaia 


■>'   ■  9*9  I   Ir-i^ib   m   kt 


q  -fe-tfiri  A  !i  ■  ■  s  n 


BUY   10   TUBES 
AND  SAVE  $$ 

I0-4AC7 

10-6AG5 , 

10-6AL5    .. 
10  6AK5    .. 
10-4AU6 
10-6SN7GT 
10-5U4GA 

10^1 2AU7  .. 
T0-12AT6  .. 
10-1 2AV7  .. 
10-1 2  AX7 
10-12BH7  .. 
ie>''l2AU6  .. 
10-12BY7A 
10-lBa/lG3 

I0-6W4  

10-6DK6    .... 
10-6X8    .. 


(Sholton) 


■■lil!9W»Bb-t«B"»*»»ii  ■ 


■lli-l-l   ■■■■>■#§■■ 


■  H  ^W**mi**4  I   ■■■  ■  I 


»<.  *4*^t-t^qr^-;r4«f  4>r%^ 


>  -t  •  «  «  a  4  -I 


S7.50 
.  5,00 
5.00 
5.00 
7.50 
5.00 
7,00 
5.00 

$7.50 

5.00 
7,50 
7.50 
7.50 
4.50 
7.50 
7.50 
6.50 
5.00 
7.50 


NEW  ARMY   WR^ST 
COMPASS  $a.O0 

INDfVIDUALLY  BOXED 


READ-OUT  COUNTER 


CR  TUBES   $K95 


3CP1 
3AP1 


3En 


3FP7 
3HP7 


LARGE  EASY  TO  READ 

NUMERALS 

12  VOLT  DC 

RUGGEDLY   BUILT 

ONLY  $1.50       4  for  $5 


BRAND   NEW 

G.L  SURPLUS 

WEATHER    BALLOONS 

5  to  7  ft.  diameter 

$2  each 
Special    6    for   $1  1 


1/2—1-2   WATT 

COMPOSITION  RESISTORS 

500  MJXED 

$4,95 


CRYSTAL   MIKE 
For    Hand,  Stond    or   Neck    Use 

Popular  high  volume,  slim  type 
crysfal  mkrophone  with  quick 
detochablc  stond  odopter.  May 
be  mourrtcd  on  stand,  bond  held 
or  suspended  around  the  neck. 
High  impedance,  -55  db,  150/ 
9,000  cps.  Has  off -on  switch  and 
57"  grey  shielded  detochobb 
cord.  Brushed  chrome*  Five  and 
d  quOTter  inches  long  by  one 
ond  one  eighth  inches  in  diam- 
eter at  the  largest  end.  Comes 
individuolly  boxed.  5/8''  x  27 
American    standard   thread. 


SPECIAL  5CP1    $2,95 
SPECIAL  3B24   3   for  $1 
SPECIAL  717A  705A  3  for   $  I 
NO,    PUSH    PUTTON    SWITCH 
7  for  $1 

REAL   BUYS 

WE  CARRY 

GE— RCA— HUG^I  R— MOT — 

SPR — SY  L— WES — T I 
SURPLUS    TRANSISTORS   AND 
DIODES 

TRANSISTORS 

60  UNTESTED-U  TEST 

$4.95 

TOO  MUCH  WORK  FOR  US 

SALE 

7   PIN  9   PIN 

TUBE    SOCKETS 

SHIELDED 

NICE  AND  NEW 

21    for    $2 


ALL  TUBES  FULLY  GUARANTEED    •  INDIVIDUALLY  BOXED    #    LAB  TESTED 

TV  AND  RADIO  TUBES 


0Z4      ,  ,  .  . 

.96 

5BR8 

K60 

1B3    IK3    , 

IJO 

5CGS    

K26 

IRS    

M6 

5CL8    .... 

1.42 

1 T4    

KID 

5CQ8 

1 .30 

1 U4 . 

MO 

5T8    ..... 

1.36 

IU5   ...  ., 

,98 

5U4      ... 

,78 

1X2 

1.16 

5U8 

1 .24 

2CY5 

TJ6 

5V3    . , .  .  . 

1.44 

3A3    ..,.. 

L28 

5X3    

1.36 

3AL5   .... 

.78 

5Y3    . .  .  .  , 

.64 

3AU6 

.88 

6AC7   ,  .  .  ; 

K40 

3BN6   .... 

1.44 

6AG5  . . :  ^: 

.82 

3BU8    .  .  ,  . 

L26 

6AH6 

1  :76 

3BZ6    

.86 

6AK5 

LOO 

3CB6    _  .  , 

.86 

6AL5 

.70 

3DT6 

.82 

6AMS     .  ,  * 

K30 

4BC8     _.. 

154 

6AN8     .  .  • 

1.50 

4BQ7    

1.50 

6AQ5   .... 

.80 

4BS8    .  -  .  . 

L54 

6AS5    . . _ 

KIO 

4BZ6    .  .  .  , 

.84 

6AS8    ,  .  ,  . 

1.60 

4BZ7 

1.54 

6AT6 

.72 

4C66    .... 

.88 

6AT8    .... 

1.60 

SAMS 

L48 

6AU4     . .  , 

1.37 

SANS     .  .  , 

1 ,64 

6AU5     ,  ,  , 

1,80 

5AQ5 

5AT8   ...  . 

,88 

6AU6     . .  . 

.79 

1.44 

6AUS     .  .  . 

1.60 

5KB7   .,,. 

136 

6AV5   .... 

1.76 

5BQ7 

L52 

6AV6 

.65 

6AW8    .  . 

.    1.40 

6C  D6   .... 

2.20 

6T8    . 

L28 

12BQ6 

6AX4     . . 

.  .      .99 

6CG7   

.94 

6U8 

1.24 

12BY7 

6BA6   .  ,  . 

-      .76 

6CG8   .... 

1.24 

6V6   .  , 

.84 

12CA5 

6BA8   . .  . 

.     1.48 

6CL6    .... 

1.42 

6W4     .  .  -  . 

.92 

12CU5 

6BC5      .. 

.       .90 

6CLa 

1.36 

6W6     _  _ 

MO 

12C5    . 

6BC8   .  .  . 

.    1.50 

6CISA7     ,  ,  . 

IJO 

6X4    ..... 

.66 

12DQ6 

66E6    . . . 

.      .84 

6CN7   .  .  ,  . 

1.48 

6X8    

1.20 

I2L6    . 

6BG6    .  .  . 

.    2.44 

6CQ8 

1.32 

7AU7 

.93 

12SA7 

6BH6     -  , 

.    1.03 

6CU8 

1.64 

8AW8    .  .  . 

1.40 

12SK7 

6BH8      .  , 

.    1.50 

6CY5   

1.24 

SCG7    .... 

.94 

T2SQ7 

6BK5   ,.. 

-    1.40 

6DA4      ,_ 

MO 

10DE7    .  .  . 

1,28 

12V6    . 

6BK7   .  .  . 

.    1.40 

6DE6 

.96 

11CY7   .  .  . 

1.22 

12W6 

6BL7    , .  , 

,  ,    1.60 

6DG6   .  .  -  . 

K30 

12AB5   .  .  - 

1.32 

12DE7 

6BN4   ,  , 

.    1.26 

6DQ6   .  .  ,  . 
6DT6    .... 

L60 

r2AL5    .  .  . 

.72 

I7AX4 

6BN6      . 

..    1.20 

.85 

1 2 AT6   .  .  , 

,70 

17DQ6 

6BQ5   .., 

.      .92 

6BA8    .... 

K20 

1 2AT7    .  . 

1 . 1  4 

19AU4 

6B06 

6EB8    .... 

1.60 

12AU6     .. 

.80 

25AX4 

6CU6   .  .  - 

.  .    K64 

6EM5     •., 

1,31 

12AU7     .. 

.95 

25BQ6 

6BQ7A     . 

. .     1.51 

6EM7      ... 

2.00 

12AV5    .  .  . 

1,64 

25CD6 

6BS8    . . . 

, .    1.50 

6GH8   

1.22 

1 2A V6  .  .  . 

.66 

25DN6 

6BUS   .  .  . 

.  .    1 .26 

6J  5    

K30 

12AV7   .  .  . 

1.36 

25L6GT 

6BX7   .  ,  . 

.  .    2J4 

6J6    

.87 

1 2AX4    .  .  . 

1.05 

25W4 

6BY5    .  .  . 

.  .    2.00 

6K6   ,  .  .  .  , 

.98 

1 2AX7   .  -  . 

.96 

35C5   . 

6BZ6   .  .  . 

,  .       .84 

6S4     

.94 

12B4    

MO 

35L6    . 

6B27   .  .  . 

.  .    1.52 

6SA7    

1.60 

12BA6    ,  .  . 

.66 

35W4 

6BZ8    .  . 

.  .    1.68 

6SK7    

1.60 

12BD6   .  .  . 

.94 

3525    . 

6C4    ... 

.  ,      .64 

6SN7   __ 

S6 

12BE6    . . . 

.66 

50C5    . 

6CB6   .  .  , 

.  .       .84 

6SQ7    ... . 

1.43 

12BH7   ,.. 

MO 

50L6    . 

ALL   KINDS 

OF  METERS 

2000  ON  KANO 

REAL   CHEAP 

FHICES 


TOP  SALES  COMPANY 

909  N.  AlAMIDA  ST,  •   P.  0.  BOX  3045  •   COMPTON,  CAIIFORNIA 


1.68 
1.22 
1.14 

.94 
1.60 
1.26 
1  65 

1.50 

1.50 

.86 

1,36 

MS 

MO 

1.58 

1.42 

1.22 

1.76 

2.30 

2.80 

.94 

1.06 

.80 

.92 

.44 

.74 

.80 

.96 


WE  HA¥E 

SPECIAL 

PURPOSE  TUBES 

WE  BUY-TRAOE 

TUiCS 
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TEST   EQUIPMENT 

OS-8,  3  inch  Scope,  portable  type $  65.00 

Tektronix  51 3-D  Scope , 295.00 

Dumonf,  model  241,  5  inch  scope  .........  49.00 

TS-34/AP  scope.  Western  Elec*,  etc. 35.00 

Precise  model  300  C,  7  inch  scope , ,  69.00 

Dumont  model  303,  5  inch  scope  . ....  95.00 

Hickok  model  RFO-5,  3  inch  scope 45.00 

Synchroscope,  MJT.  Radiation  Lab. 

model  P4E , 39.00 


FREQUENCY  METERS 

TS-175/U,  85-1000  mc,  with  calib.  book  . , .  .$125.00 

B.C.  221  wirh  Calib.  book  &  115V.  supply  . .  80.00 

Navy  type  L,M,  with  Calib,  book 49.M 

TS<174,  90^600  m.c,  with  CoHb.  book 125.00 

B,C.  221  with  modulation  and  Calib,  book  .  .  95.00 

TS-173.  20-250  mx.  with  Calib.  book 125.00 

Novy  type  LM-20,  with  Colib.  book. 

Brand   new    , . , .  85.00 

Navy  type  LM,  new  but  incomplere,  less 

tubes,  xtal,  cond.^  case  ,_.......,. 7.00 


SIGNAL  GENERATORS 

Precision  E-200,  90KC-44  MC ,4  20.00 

Eico  model  322,  150  K.C.-102  M.C 20.00 

TV  Sweep  generator,  RCA-WR-59A  .......  30.00 

M26,  15*26  m.c.  &  1 80-230  m.c 25.00 

LAD,  Sig  Gen.,  2700*2900  m.c ,  ,  35.00 

Marconi  modef  148-017,  2-4  m.c.  fundomental  45.00 

Generol  Radio,  P-522-A,  50-100  m.c.  . . 49.00 

URM-26  Signol  Generator  10-400  m.c.  .....  225.00 

1-208  P.M.  Sig.  Gen.  1-9*4.5  mx.,  19-45  mx.  39.00 

Audio  Osc.  50-15000  C-PS.  Western  E[ec. 

1 9  r  4^  fkA 

V.T.V.M,  Eico  model  222 15.00 

VT.V.M,  Hewlett  Packard  model  400-A  . . , .  39.00 

VXV.M,  Bollantine  modef  300 39.00 

Vacuum  Tube  Bridge,  General  Radio  561 -D  45.00 

Wattmeter,  Sperry  #810,  200  ohms  operation  35.00 

Recording  Amplifier,  Brush,  model  OA-I   ...  10.00 
Lab.  stondard  meter.  Sensitive  Research 

THATCH 250.00 

Phosemeter,  Technology  In'st.  Corp.  320- A B  45,00 

Tube  Checker,  Precise  model  116 55.00 


TRANSMITTERS  &  RECEIVERS 

Multi  Elmac,  AF-6»,  Xmitter,  exciter,  VFO, 

Brand  new $145.00 

Marine,  Sonor  model  30,  Brond  new,  30  wott  ^^^  JJ 

Goitset  Communicator  Ml,  for  2  Mtrs 145.00 

Heath  DX-40,  80  thru  10  mtrs,  60-75  wotts  29.00 

Viking  Adventurer,  80  thru  10  mtr,  50  wotts  35.00 

Gonset  Communicator  HI,  for  2  Mtrs. 145.00 

VFO  Exciter,  Sonar  CF  6,  80-4D  mtr 24.00 

VFO  2  &  6  Mtr.  Gonset  model  3226 35.00 

Heath  DX-35,  modified  for  6  Mtr.  only 19.00 

Hallicrafter  HT-40,  80  thru  6  mtr.  75W, 

Ph.  &  CW   59.00 

Globe  HG-303,  80  thru  10  mtr.  Xmitter  ...  39.00 

Eico  720,  80  thru  10  mtr.  90  watt 59.00 

Central  Electronics,  20A,  Exciter  &  VFO,  160 

thru  10 129.00 

Mosley  CM-1  Receiver,  80  thru  10  mtr.  ... .  75.00 

Arkay  S.W.  Receiver  Kit,  .5-18  m.c. 15.00 

Xtat.  Receiver,  23.3  mc,  PR6NA,  New       ...  19.00 

RCH  Receiver,  75  kc  to  23  mc 39.00 

Doolittle  &  Falkner  Receiver  .54-20  mc     ...  35.00 

Heoth  GR-81  Recvr.,  150  kc-18  mc 19.00 

Holiicrafter  SX-100  Receiver,  80  thru  10   ..  95.00 

MISCELLANEOUS 

Q.J.B.  echo  ranging  equipment,  Brond  new. 
Receiver  10-30  KC  $35.00;  Osc.  10-30  KC 
$35.00;  Driver  Amplifier  22-28  KC  $35.00. 

All  3  units  for $100.00 

Berkley  counting  rote  computer,  model  1600  75.00 

RCL  Scaler,  Mark  13,  model  3 70.00 

Freq.  Meter,  100-155  mc,  BC  638-A 19.00 

Wavemeter-Osc.  model  1030,  145-235  mc  . .  20.00 

Sig.  Gen.  1-1 30- A,  100-155  mc 22.00 

DAE  D.F.  Receiver,  240-2000  K.C 25.00 

Modulator,  RCA,  Ml  22565.  345-485  watt  . .  35.00 
F.M.  Police   &  Fire  bond  receivers,  high  or 
low  bond.  115V.  AC,  crystal  cont.  Specify 

Frequency 39.00 

Linear  Amplifier,  1  KW  PEP  commercial  rot- 
ing   2-30   mc   continuous   tuning    in   6  ft. 

cabinet.  New 250.00 

Ant.  Coupler,  CU  362/FRT,  1  KW,  2-30  con- 
tinuous tuning,  50  ohm  coax  to  balanced 

line    50.00 

F.M.  Xmitter-Rec.  B.C.  620,  20-27  mc 15.00 

RBS-RBM,  2-20  m.c.  Receiver 35.00 

Power  supply  for  RBS-RBM  Receiver  .. 12.00 

ARC.  5,  2  meter  transmitter 15.00 

B-19  Mark  II  Xmitter— Rec.  &  supply 24  00 


All   mercbandisi  Kuaranteed  to  be  as  represented.   Prices  are   based   on   good  vaius   for   quick   sale.  When   ordering,    give 

second  and  third  choice  if  possible  in  case  of  stock  shortages. 

25%    requested  with  COD  orders.   To  avoid   delay  sand   sufficient   postage,    balanca  will    be   returned.   F.O.B.   Hempstead, 

WAHTED — Popular  Amateur   Equipment,   test  equipment  and 
Citizen  band.  Give  malcef  condition  and  price  for  trade-in  or  cash 

Send  for  free  bargain  bulletin 

ALGERADIO  ELECTRONICS  CO. 

37  Greenwich  St.,  Hempstead,  NY  11550 

Phone  516  iV  9-0808 
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Miscellaneous  (Continued) 

ART-13  Transmitter,  200  watts  output   .    ,.$  39.00 

Eldico  TR^75  TV  Xmirter,  80-10,  60  W 24.00 

TA-12  Xmitter,  160,  80,  40,  20,  90  W. 

115V.   supply 59.00 

ARC.-l,  Xntitter- Receiver  for  2  Mtr 29.00 

Military  HRO  Receiver,  wirh  3  coil  sets 45.00 

Lettine  246  transmitter,  40  Mtr   . 39.00 

Super- Pro  779  Receiver  with    115  V.  Supply  79.00 

Heath  VFO,  80  thru  10  Mtr,  ..,,...,.....  15.00 

Wovemeter — Osc.  modef  OAP,  150-230  mc  .  18.00 

Navy  RU  Receiver,  with  3  sets  of  coils  ....  9.00 
Teletype  Receiver,  11   tube,  with  115  V, 

supply . .  12.00 

Aircraft  torpedo  camera,  type  T 19.00 

Freq,  meter  906-D,  150-225  mc  , 9.00 

G.E.  Amplifier  chossis,  6  tube  25  watts  .  . .  ,  12,00 

Collins  PTO,  600-800  KC 14.00 

D.F.  Receiver,  MN-26  or  BC  433 18.00 

Navy  type  GF-11,  Xmitter  with  3  coil  sets, 

less  meter 9.00 

M  S  type  Ant.  mast  sectians,  #49-56  eoch  .50 

B.C.  733-D  Receiver  108-110  mc 18,00 

Heath  Transistorized  Direction  Finder 29.00 

RAK  Receiver,  15  600  kc.  with  115  V,  supply  49.00 

Heath  Q  Multiplier 8.00 

Voltage   Regulator,   1    KW,  Sorensen    1000-S  29.00 

TBS -Transmitter  or  Receiver,  60-80  mc   ....  25.00 

TA*12  Transmitter  160-20  mc 24,00 

Cable,  RG<n/U— 100  feet ,...,,  6.00 

ARR-2 — easily  converted  for  220  m,c.  .,,..  12.00 

Brush  BL-932,  D.C.  Amplifier 19.00 

Pulse  Gen.,  gote  &  deloyed,   #1301    BW— 

$9.00;  Flip  Flop  1101    ,....,., .  9.00 


NEW   PARTS 

Transformer,  Pri.  230V.,  Sec.  3150V.  DC  500 
ma,  2625  V.  DC  600  ma,  2100V.  DC  400 
ma.  Approx.  100#  NEW ,      ,$  29,00 

Blower,  Rotron  Series  320-AS,  115V  Heavy 
duty , 9.00 

Johnson  Var.  Inductor  226  series,  1  KW  .    .        29,00 

Var,  Capacitor,  lOOOV,  3  section  800/400/ 
400  mmf,    .  _  .  . ..... , 4.95 

Vor.  Capacitor,  2000V.,  600  mmf.   ...,,...       4.50 

Dual  choke,  5,03  Hy.-600  ma.,  3.48  Hy.- 
600  ma 4.00 

Auto  transformer,  1 15-120V.-208^230V.  10 
Amp. ..__.,..,.,. 4.50 


Fir.  Transformer  5.63  V.CX,   14.5   Amp.  & 
5J5V  CT.  13  Amp.   ............,$    4.95 

Fil.  Transformer  6.4V.-6.6  Amp»,  6,lV.-35 
Amp. ..,..,»,.*.*•...-.       3.95 

Transformer  5.1  volt  @  15  Amp.  .....       3.50 

Drawer   slides,  IZVz"   when   closed,  extends 
25"  externol.  Heavy  duty,  pair 2.50 

Varioc  400  cycle,  7  Amp.  .    .       5,95 


Oil  condensers 

10  mfd.  600V.  $1,00  9000 

4  mfd.  lOOOV.     1.00  6000 

4  mfd.  lOOOOV.     4.00  5000 

4  mfd.  600V.       .75  4000 

25  mfd.  400V.    2.00  250 

5/5  mfd.  400V.     1.00  8 


Electrolytic 


mfd. 
mfd. 
mfd. 
mfd, 
mfd. 
mfd. 


12V 
10V 
50V 
18V 
450V 
600V 


$1.50 
1.00 
2.00 
1,50 
2.00 
1.00 


Output  tronsformer,  Pri.  5000  ohm.  Sec.  500 

Modulator,  600  ohm  side  tone  . .$  1  00 

Resistors,  4000,  5000,  6000,  9000,  10000, 
14000  ohm,  100  watt,  $1.00;  200  watt  . ,  • 

Resistors,  2  ohm,  2.5  ohm,  300-500  watt 

Non-inductive  Globar  Rests.  15  or  20  ohm, 
50  watt - . . • . 


1.50 
1.00 


50 


Power  Supplies^  etc. 

Elmac  Ml 470,  12V.  &  115V,  150  or  225V. 

70  ma  400  or  500V.  175  ma $ 

Power  supply  chassis,  300OV.  CT— 300  ma  . . 
Babcock  PS- IB,  115V.  AC-33OV.'240  ma,   ,.. 

Elmoc  6V.,  250V.  90  ma 

Ameco  P5-3,  600V.- 1 50  mo.,  300V.400  ma, 

12V.-3  Amp,  or  6,3V.-4  Amp 

Teletype  supply  RA-87,   115V.  AC-115V.   DC 
Lambda  PS-33  regulated   100-200V.  300  ma 

6V.  CT,  5  Amp * 

Supply  Chassis,  600V.  &  400V. -200  ma 

Hommorlund  Super-Pro.   115V.  supply    ..... 
TCS  12V.  Dynamotor  supply,  400V.- 180  ma, 

220V,  100  ma 

PE.103,  6  or  12V,-500V,-160  ma 

Leece-Neville  6V.  .....  $25.00— 12V 

RCA    10D/3501,    500V..400    ma,    180V.-240 

mo,   180V. -60  ma   &    12V.   brand    new. 

Approx.  1 00# ..,..,.,.. 

Supply— 500V,-280  mo,  310.-180  ma,   12V,* 

2  Amp.,  12  V.  Bias,  new   ,*,..... 

Supplies— 630    V,-230    ma.— $15.00;    900V.- 


24.00 

19.00 

20.W 

9,00 

24.00 
9.00 

25.00 

9.00 

14.00 

9.00 

8.00 

40.00 


35.00 
24.00 
15.00 


All   merchandt5«   ^uarsnteed   to   tx   as   repftstnted.    Prices  tri   b^sed    an   good    value   for   qiiich   salt.    When    ordering,    givt 

second  and  third  choice  if  possible  in  case  of  stock  shortaEres, 

25%    requested  with    GOD  orders.   To  avoid   delay  send   sufficient    postage,    balance  will    be   returne^f.    F.O.B.    Hempstead. 

WANTED-^Popular  Amateur   Equipment^   test   equipment   and 
Citizen  band^  Give  makey  condition  and  price  for  trade-in  or  cash 

ALGERADIO  ELECTRONICS  CO. 

37  Greenwich  St.,  Hempstead,  NY  11550 

Phone  516  IV  9-0808 
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LOW  HOISE  FETs      D 

N-channel      ^ 
•     VFO's, 

•  oscillators, 

•  amplifier ,      'C^^X^^'^^. 


•    infrared, 

with   spec   sheet, 


l^H^ 
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TESTID 


SEMI-KON-DUCTORS 


U^ 


D 


n    15  WAH  7N424  PLANAR,    silicon,    TO-53    npn  || 
□    30    *-KLIP    IN"    DIODES,  tnade  i>v  Sylvama  jj 

P    1  JGNmON  SWITCHING  IRANSiSTOIS^tO  AMP    $1 

n   4  7N33  6NPN  SILICON  tmnsUtors.  Tran^tatrcm    j' 

n    lOZENERS  REFERENCES    stu^^  aast  lypca  *  *  ^ .  .  - -|J 

3N99a  TYPE.   lOCK)  GAIN,  nx^n  silicon,  planar  .  .|J 

10  MiCRODiODE  STABISTQRS.  *?I*05Q%  silicon  .  ,|l 

6   TRANSITRON  TRANS'TRS,  2N^4l,no  t««^t,npn  $1 

4  "TEXAS  ■  20  WATTiRS,  2M  OIJ  8-1042.  w/sink  $1 

R4  2N170  TRANSISTORS,  by  GE.,  npn  for  |e*?ii'1  rf  $1 
J    &  TRANSISTOR  RADIO  SET,  "sc-ifs,  clriver-i>r»        $1 
lJ    2S  GERMANIUM  &  SILICON  DIODES,  no  te»t  ,  .$1 

B7S  TOP  HAT  RECTIFIERS,  silicon.  T-iOma.  no  teat  $1 
10  1000  MC-1N251    GERMANIUM  DIODES    ... -Il 
n    10  30.MC  TRANSISTORS,  silicon.    T018,  no  te«t  $1 

□  3— 2N705  MESA,  ^»^*>  ^«'  300  m\y,  pnp.  TOIS  .  f  1 
n    1  3N35  TETRODE/  xnOmc  transistor,  silicon  *  .  .  $T 

□  10  PNP  SWITCHING  TRANSISTORS,  2N  40  4  ,TQ5  $1 
10  NPN  SWITCHING  TRANSISTORS;  2Nii:i«,  440  $1 
15  PNP  TRANSISTORS,  CK7212.2N35,107  no  teat$l 
15  NPN  TRANSISTORS,  2N35,  ItO,  4  4  0,  no  test  $1 
30  TRANSISTORS.  r^.lt,niidJO  osc-ifs,r05  no  test  $1 
4  —  2N99A  PNP   PLANARS,TOOMC,  TOlfi  ca^e  $1 

□  4  2Nn7  TRANSISTORS, ^'im  silicon,  TOas    .i^Ji 

f~|  10  FAMOUS  CK722  TRANSISTORS,  PnP  no' t^rtt ;$1 
I  5  2N107  TRANS"! RS,  by  UK,  pup,  poji,  awiVu^  pak  $1 
a  2  40W    NPN  SILICON  MESA  *^N184S     ;2Ni04«  i| 

□  ISJZENERS  GLASS  SILICON  DIODES,  no  test  .  *   $t 

□  5  SUN  BATTERIES  TO  1  V^"  ^'^■^'^*  J't«  senaltivc  $1 
LJ  2  2N7ia  NPN  SILICON  PLANARS,  by  Fairchild  .$1 
QI    4  2N21  3  TRANSISTORS,  Tni\f^r-t!inn%  T022   -  -  .  *  f  T 

□  10  MICRODIODE  STASISTORS,  epoxy,  silicon  .  .$1 
Q    3  2N706  500MW,  300MC  NPN   PLANAR,  TO  in   * $1 

10  PHILCO  MAT  K1-FRE0.  TR  SISTORS,  "nteatcd.  $1 

3   3N25S  POWER  TRANSISTOR  EQUALS,  '^oa  cascji 

2 500MC,  2N708  NPN  Silii^on  i)l:in:ir  T04fi   ,  ,$1 

3  2N7H   300MW.  300  MC,  PNP  MiSA,  T018        $1 
IS  I  AMP  200V  epoxy  rectifiefS,  made  by  Sjlviinisi$l 

_  25    '^EPOXY"    SILICON    DIODES,   untested    --.  $1 

□  4  ZENIR  REFERENCES,  1K429,  6-volt,  silicon  ,$1 
n  2  **TINT"  2N1&I3  2W.  1  OOMC  T04C  case,  npo  |1 
1^  2  500MC  TRANS'TRS,  2Nua4,  mesas,  t>n|>,  TOIS  $1 
n  1   OSW  SILICON  PWR  TRANSTR,  npn,  inie  2Nl2i:i$l 

4  2N43  OUTPUT  TRANSISTORS,  by  HE,  imp,  TO 5  $1 
G  4  2N333  NPN  SILICON  tntnaistori*,  by  CE,  TOa  $1 
n  10  2-6Amp  RECT'f,  siud-^,  siltooxi,  50  to  4nOV  *$1 
n  3 1-25- AMP  SillCON  STUD  ITiaiFIERS —H 

^D    3  2-WATT  PLANAR  TRANS'TRS,  2Nti9T,  lOOmc    $! 
n   4  2N35  TRANSISTORS,  "un,  hy  Sylvanla,  TO->2  ,$1 

□  6  "MICRO'^  TRANSISTORS,  like  TMT-1613,etc,|l 
rj    4  C1C721    TRANStSTORSp  pnp.  nlnminum  rns*  *  *%\ 

R3  2N72I    PNP  PLANAR,  2\V  .  75MC,  TO-l.*«  $1 
3  2N73S  NPN  MESA,  500M\V',  135,MC,  TO-:48   Ul 

4  **T£XAS  '  20  WATTERS,  2N  1038-1042,  w/sink$1 
lOd     ^^^  ^^^    GIANT   BAR&AIN  CATALOG  OH: 

urder,  incluflff  po5tac«^ — it£.  wt, 
p«r  PAk  1  lb.  Rated «  n*t  30  tUira, 
COI>i    25^o 

)  P.O    BOX  942A 

SO,   LYN FIELD,  MASS. 
**PAKK1NG"  OFTHE  WCRLO 


D 


D 


o 


iTO-*^. 


^H1«13AI 


pTF 
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V 
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CHOOSE 

□  «•;,'*    ANY 


ITEM 

FREE 


BOTH  "GIFTS"  FREE 
WITH  $10.00  ORDERS 


^^ico 
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FIRST  TIME   IN    U.S.A.! 
"ONE   PRICE"    SCRS! 

Imagrne   7-amp,    16-amp   ond   IS-amp   af   one 
prfce!  Jysl  check  the  proper  amp  and  PRV  blocks. 

n  7-Amps     n  16-Amps     D  25-Amps 


PRV 

O  35 
□  SO 
DIDO 


PRV  Sole 

QlSO  .80 

n  200  IJS 

□  250  T.35 


n  300  1.75 

G  400  2.25 

n  500  2.50 

Q  600  2,95 


SILICON  POWER  STUD  RECTIFIERS 
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:i 
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35 

AMPS     400  PIV 

3 


SO  PiV 
7f 
Iff 

SOf 

400  PIV 


200   FIV 

U     I9f 

n  6Sf 

lOJDO  PIV 

U  69« 
D  T.79 
D    2.95 


750  MIL  TOP  HAT  AND  EPOXIES 
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*00 
1000 
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Sole 
D    19< 
29< 
51* 

n  69  < 
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1600 
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$1  PARTS  PAKS 
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10  TU8ULAP     ftECTROLYTJCS,  ^^^  ^^^  '"'  -  ^Sl 

JNFIA-RED  PHOTO  DETECTOR  TRANSDUCER  ■  ■  $1 
INFRA-RED  PARABOLIC  REFLECTOR  4  FILTER  -41 
40  WORLD'S  SMALLEST  CONO,,  to  ,05mf  -  .*  .$1 
4  TRANSISTOR  TRANSFORMERS,  m&t.  worth  $25  jt 
3  TRANSISTOR  AUDIO  AMP,  tiny,  wired  ..,„„„$! 
|2S  RELAY  SURPRiSt,  .sealed,  types  ....  *  .11 

3  INfRA-RED  DETECTORS,  with  leads  .....*..  $1 
$2S  SURPRISE  PAK^  trunaistora,  red,  diodes,  etc.$T 
40  PRECISION  RESISTORS,  V-,1.2W:1%  values  $1 
30  CORNING  *'LOW  NOISE"  resistors,  asat.  .  ,  $1 
60  TUBULAR  CONDENSERS,  to  *5mf,  to  IKv,  asst  $1 
40  Disc  CONDENSERS,  27mmf  to  .OSmf  ta  IKV  %\ 
60  TUBE  SOCKETS,  receptacles,  plugs,  audio,  etc,  $T 
30  POWER  RESISTORS,  f>  t«  5  0W.  to  24  Kohma,$l 
50  MICA  CONDENSERS,  to  .Imf,  silvers  too!  .  .  $1 
'  10  VOLUME  CONTROLS,  to  1  mee.  !>witch  tool  *$1 
10'  ILECTROLYTICS.  to  nOOmf,  lisst  FP  ^  tubulars$T 
50  RADIO  &  TV  KNOBS,  aKslti.  color**  &  styles  .  |1 
10  TRANSISTOR  ELECTROLYTICSi  lOtnf  to  500mf$1 
50  COILS  &  CHOKES,  if,  rt,  ant,  osc,  &  more  .  .%\ 
35  TWO  WATTERS,  tmn  inch  AJJ..  5  7r  too  J  .  *  .$1 
75  HALF  WATTERS,  asKt  Incl;  A,B..  5%  too!  ,\%} 
60  Hl-Q  RESISTORS,  ^  j.  t.2W,  l^^  *t  5  %  values  $| 
10  PHONO  PLUG  a  JACK  SETS, , tuner-,  amps  ,  .$1 
MAGNETIC  REED  SWITCH,  (jlf*^s  sealed  .  ..  ..  -  $1 
30  **YELLOW^'  MYLAR  CONDENSERS,  asstd  val  $1 
60  CERAMIC  CONDENSERS,  di^v^,  tipo's,  to  .05  $1 
40  'TINY**  RESISTORS,  1  lOW,  ^  rtoo!  ..-$1 
10  TRANSISTOR  SOCKETS  for  pnp-npn  t^aI^sisto^B  $1 
30  MOLDED  COND'S*  mylar,  pore,  black  beauty  $1 
50  ONE  WAITERS,  r**latorm.  asstd  valuea,  ^^e  too  %\ 
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COLLINS  R388 


COLLINS  COMMUNICATIONS  RECEIVERS 


I  have  been  selling  Collins  Communi- 
cations Receivei^s  for  better  than  ten 
years.  Because  my  standards  are  very 
high,  I  had  to  price  these  sets  at  pro- 
portionately high  levels  and  relatively 
few  are  aware  of  my  service  in  this 
field.  I  offer  for  sale  the  finest  variety 
of  the  best  communications  equipment 
available  in  the  United  States,  and  in 
quantity.  My  prices  vary  approximately 
$400  for  a  poor  grade  R388  to  almost 
$2000  for  the  best  grade  R391,  These 
receivers  are  all  built  around  Collins 
permeability  tuned  oscillators  (PTO),  a 
device  which  in  itself  is  a  marvel  of 
electro-mechanical  engineering, 

Collins  introduced  a  radical  departure 
in  communications  receivers  in  the  year 
1948  with  the  introduction  of  their  75A1 
receiver*  Amateurs  may  remember  that 
this  receiver  defied  convention  at  the 
time  and  opened  up  a  whole  new  field 
for  Collins,  This  device,  in  effect*  had 
a  crystal  controlled  front  end  and  a  var- 
iable tuned  IF.  By  using  relatively  low 
frequency  variable  oscillators,  Collins 
was  able  to  vastly  improve  upon  the 
stability  of  the  communications  receiv- 
ers available  at  that  time.  Their  75A2, 


3,  4,  produced  in  the  tens  of  thousands, 
were  to  become  world  famous  in  the 
amateur  field. 

It  is  not  generally  realized,  however^ 
that  back  in  1950,  this  same  concept  was 
incorporated  into  a  general  coverage  re- 
ceiver known  as  the  51J,  The  51J  cov- 
ered the  range  of  500  KC  to  30,5  MC, 
It  did  so  with  an  overall  accuracy  of 
better  than  a  kilocycle  and  provided  a 
means  for  accurately  tuning  any  CW, 
MCW,  or  AM  signal  within  its  fre- 
quency range.  In  the  early  days,  these 
receivers  were  very  much  sought  after 
by  every  branch  of  our  Government  who 
used  such  gear  and  they  became  the 
means  for  extensive  monitoring  by  the 
FCC.  The  51J  went  through  a  logical 
series  of  changes  ending  with  the  J4 
which  incorporated  a  mechanical  filter. 
Its  predecessor,  the  51J3,  was  widely 
reproduced  as  the  military  E388  and 
became  known  to  countless  amateurs  as 
welL 

By  1955,  the  first  of  the  RS90  series 
had  been  produced.  This  was  a  heavier, 
more  rugged,  receiver  of  somewhat  rad- 
ical design.  Likewise  general  coverage, 
it  provided  for  digital  read-out  and  a 
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higher  order  of  accuracy  and  stability 
over  the  range  of  500kc  thru  32MC.  It 
was  also  a  mechanical  marvel  and  this 
model  was  purchased  by  the  thousands 
by  the  military  for  use  in  point  to  point 
work  and  discrete  frequency  surveil- 
lance, 

A  somewhat  less  complicated  version 
vrithout  voltage  regulation  was  intro- 
duced about  the  year  1958  and  known  as 
the  R390A,  Versions  which  provided  for 
remote  tuning  of  up  to  seven  channels 
were  the  R391  and  for  light  weight  lim- 
ited applications,  R392. 

The  R389,  on  the  other  hand,  may  be 
roughly  compared  with  the  R390  except 
that  it  covers  the  range  of  15  KG 
through  the  range  of  1500  KC  and  was 
obviously  a  particularly  good  receiver 
for  the  study  of  Doppler  eflfeet  and  re- 
ception of  long  wave  signals.  This  set, 
like  its  sister,  was  a  mechanical  marvel 
even  more  so,  however,  in  that  it  incor- 
porated automatic  band  change  and  a 
refined  servo  system  as  welL 

When  we  obtain  these  receivers,  we 
painstakingly  overhaul  and  rebuild  them 
until  the  standard  of  performance  is 
equal  to  or  greater  than  the  original  spec- 
ified performance.  Particular  attention 
is  paid  to  the  PTO  and,  if  possible,  the 
PTO's  of  these  sets  are  replaced  with 
rebuilt  units  available  from  Collins, 

The  degree  with  w^hich  the  receiver 
provides  linear  operation  over  its  range 
determines  its  price.  Other  features  con- 
tributing to  price  are  appearance  and 
the  degree  of  tracking  from  one  mega- 
cycle range  to  another.  With  reference 
to  the  51J  (R388),  as  an  illustration, 
it  is  interesting  to  note  how  our  stand- 
ards apply  and  determine  the  ultimate 
selling  price.  Assume  for  this  illustra- 
tion, that  the  receiver  has  been  turned 
on  for  at  least  10  minutes  and  that  the 
dial  has  been  set  to  an  even  megacycle 
mark.  Set  the  fiduciarly  or  hair  line  at 
the  exact  center  of  the  calibrated  bezel. 
Turn  on  the  calibrating  switch  and  set 
the  EFO  to  zero  beat.  Now%  without 
touching  the  BFO  control  or  the  cali- 
brating switch  or  for  that  matter  any 
other  control,  tune  the  KC  knob  clock- 
wise until  the  beat  note  will  be  observed 
at  the  extreme  500  KC  point  at  the  right 
of  the  dial.  You  will  note  a  deviation 
error.  Write  down  this  error  in  KC  or 


cycles  and  now  rotate  the  main  KC  knub 
to  the  other  extreme  of  the  dial  and  ob- 
serve  the  error  at  the  left  end  of  the 
main  dial.  The  sum  of  these  two  errors 
will  be  known  as  the  maximum  devia- 
tion error  in  cycles  in  KC  per  megacycle, 
A  very  excellent  set  will  have  a  total  de- 
viation error  of  less  than  2  KC  and  such 
a  set  is  worth  between  $750  and  §1000. 
With  the  deviation  error  between  2  and 
3  KC,  the  value  of  the  set  will  range  be- 
tween $600  and  $750;  w^hen  the  devia- 
tion ranges  between  3  KC  and  4  KC 
(.the  maximum  allowable  limit),  the 
value  of  the  set  may  be  stated  between 
$450  and  $600,  If  the  deviation  is 
greater  than  4  KC,  the  oscillator  must 
be  replaced  and  a  new,  or  rebuilt,  as- 
sembly obtainable  at  a  cost  of  $190  from 
Collins  be  installed, 

Now^  go  back  to  the  first  part  of  this 
test  and  leave  everything  established 
for  an  even  megacycle  mark  such  as 
2  mc.  Observe  the  zero  beat  and  then 
rotate  the  megacycle  switch  knob  to  an 
adjacent  odd  megacycle  such  as  1  or  3 
mc.  Then  slowly  tune  the  KC  knob  until 
the  new  zero  beat  has  been  obtained. 
Measure  this  difference  as  an  error*  For 
the  best  sets,  this  error  will  be  less  than 
1  KC,  For  errors  in  excess  of  2  KC,  the 
value  ®f  the  complete  receiver  has  to  be 
reduced  proportionately* 

The  very  best  sets  are  those  which 
meet  these  specific  tests  and  whose  ap- 
pearance comes  closest  to  being  like 
new.  It  must  be  presumed  that  sensi- 
tivity and  other  performance  factors 
will  be  equally  high* 

The  specific  range  in  price  on  the 
R389's  varies  from  $700  to  $1200;  on 
the  R390,  from  $1000  to  $1400;  on  the 
R390A,  from  $1000  to  $1500;  on  the 
391,  from  $1200  to  $1600.  All  of  these 
sets  are  guaranteed  and  supplied  with 
instruction  manuals  and  adequately 
packed  for  shipment  to  any  part  of  the 
w^orld  and  are  available  in  quantity.  Do 
not  hedge.  These  are  the  best  quality 
communications  receivers  made  in  the 
world.  They  have  no  peer.  Even  Collins* 
latest  sets  do  not  excell  in  quality  and 
except  in  size  and  in  weight,  there  is 
nothing  made  today  that  can  equal  the 
outstanding  performance  of  these  com- 
munications receivers.  Those  interested 
should  write  for  specific  information 
and   Quotations.     Herb   Gordon   WIIBY 
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used  for   indicating  resonance. 


TS-134/UPM1 

A  hi^h  quality  oscil- 
lator wave  meter  with 
BCiili^l  type  dial,  cali- 
bra  ted  in  hundreds  and 
units,  completely  as- 
sembled with  9006  di- 
ode and  coaxial  output 
avallahle  at  $5.00  each. 
It  covers  a  ranfi:e  of 
460-570     mc.     May     be 


CAVITY  OSCILLATOR 
0-13/UPM-l 

Complete  with  byilt-in  at- 
tenuator giving  up  to  120  DB 
attenuation,  this  hij^h  quality 
unit  is  furnished  with  coaxial 
cable  and  covers  a  rang^e  of 
460-570  mc  priced  at  $9.70 
each. 


TEST  SET  TS-26/TSM: 

innn  ohms  per  volt,  2% 
aceuraey^  used  as  either  a 
voltmeter  or  ohm  meter.  As  a 
voltmeter  it  reads  3  V,  30  V, 
300  V,  and  600  V.  As  an 
ohmmeter — R  x  10,  x  100,  and 
X  1000,  Has  special  scales  for 
the  measurement  of  capacity 
and  originally  was  made  for 
measuring  losses  in  spiral 
four  telephone  cable.  Approxi- 
mately 50  pieces  available 
priced   at  $20.00   each. 


AMPEREX  5867: 

Made  in  December  1965,  this 
is  a  vei^  lately  designed  triode 
intended  for  single  sideband 
grounded  grid  application. 
Normally  $30.00^A  very  lim- 
ited number  of  these  are  avail- 
able at  a  special  price  of 
S21.00  each.  Filament  5  v  at 
14.1  amps.  Mu  =  25  (gain  of 
100)*  Max  plate  dissipation  250 
watts.  Max  plate  voltage  3000 
V*  Max  plate  current  363  nra* 
Max  output  in  watts  840,  Max 
grid  current  6^  ma.  Max  frea 
for   full    lating^s   100   me. 


RCA  MODEL  508: 

New  Dynamic  mi- 
crophone, high  imped- 
ance with  20'  of 
shielded  microphone 
cable,  chrome  plated, 
frequency         response 

200    cycles    to    8000    cycles,    excellent    for    ham    use. 

RGA's  price  better  than  $39.95,  my  price  115.00  each 

while   they   last. 


MOTOR  DRIVEN  VARIAC: 
MODEL  W10D16CK-S2. 

Brand  new  merchandise,  30  pieces 
available  subject  to  prior  sale.  General 
Radio's  price  better  than  $100  apiece, 
my  price  $49.95.  This  unit  will  enable 
you  to  remotely  control  a  standard  115 
V  10  ampere  variac.  This  h  the  latest 
tvpe  of  GR  product  with  Duratrak  con- 
struetion,  individually  packaged,  and 
furnished    with    instructions* 

VOLTAGE  REGULATOR 

7,500  watt,  made  by  Sola  in  Chicago.  Here  is  a 
brand  new  article  capable  of  regulating  any  input 
voltage  from  190  to  260.  1  Phase  Secondary  voltage 
would  be  230  V  at  up  to  32.6  amperes  with  90% 
power  factor,  Sola*R  catalog  #5060,  It  is  rated  at 
7500  VA  at  60  cycles.  The  unit  weighs  1200  lbs,  it 
is  50"  high  X  24"  wide  x  15"  deep.  Sola's  price  today 
better  than    $1000.00,    my    price   $460,00. 


V-',  .-.•^^j'.vj'^j^y^. 


VARIABLE    CAPACITORSt 

Excellent  for  use  in  sideband 
2  KW  linears  is  the  Johnson 
32dC70  which  has  a  rating  of 
326  MMF  at  700  V  with  a  .175 
air  gap.  My  price  special  at 
$9,00.   Here  is   a  superb  value. 


a-Section      Varia- 
ble   Capacitor ;     365 

PF  per  section,  5" 
long  X  3*4"  wide  x 
2"  high,  plated 
brass,  bakelite  insu- 
lation, ball  bear- 
ings, and  %"  shaft 
with  5  to  1  reduc- 
tion/gear. Catalog 
#2000E35  priced  at 
SF4-96, 


5 -Section  Air  Ca*- 
pacit&r:  365  PF,  6"  long  x  3^4'*  high  x  2"  wide,  end 
plates  measure  2%"  x  Zy^"  with  %"  shaft,  ball  bear- 
ings, ceramic  insulation,  excellent  for  loading  capaci- 
tor in   2  KW  final — priced  at  $7,00, 

General  Electric  Air  Capacitor:  20—440  PF,  T 
long  X  2  X  2  X  2,  ceramic  end  caps,  with  l^"  shaft, 
heavy  brass  construction,  .015  spacing,  very  fine  for 
loading  capacitor  or  general  work — priced  at  $4.00 
each. 

Dual  Capacitor:  25  FF  030  spacing,  counter  bal- 
anced type  (see  illustration),  Measures  2%*'  long  x 
V/^"  X  1%"  with  1/4"  shaft,  heavily  silver  plated,  very 
fine  for   ham   VHF   work — priced   at   $1,50   each. 

Hammarlund  Dual  Capacitor:  210  PF  per  section, 
spacing  .l'\  measures  5"  long  x  AW'  high  x  2^" 
wide,  heavily  plated  brass  with  14"  shaft— priced  at 
$4.20   each. 

Card  well  Special  Dual  Copdenser:   210  PF  and    110 

PF  with  .250  spacing,  measures  10^^''  long  x  4''  wide 
X  2%**  high,  silver  plated,  with  14"  shaft — priced  at 
$6.50  each.  Suitable  for  switching  in  extra  capacity 
on    160   or   80  meters    final    tanks. 

Mitiiature  Fhilco 
Tank  Circuit;  (See 
illustration).  VHF/ 
VWP  unit,  consists 
of  1  turn,  silver 
plated^  #12  wire 
mounted  on  split- 
St  at  or  of  20  PF 
per  section-  Rigid- 
ly mounted  on  ce- 
ramic end  plates 
with  spi'oeket -wheel 
end  iiiisembly  for  fixing  position  of  capacitor.  Slot 
type  knob  mounted  on  V/'  shaft — priced  at  $1,00  each. 
Suitable    for    2    meter   tanks. 


.fe'TJ 
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standard  Doal  Bearing  Miniature  Condenser: 
Straii^ht  line  wave  length  eapn^itance.  100  PP,  .01" 
spacing  mefl«uree  194"  x  2"  x  1'4"  with  ^4"  slotted 
shaft.  An  extremely  fine  general  purpOBe  variable* 
heavily  plated,   at  a  special  low  price  of  90 #  each, 

VITREOUS  ENAMELED  RESISTORS 

Ohmite.    Electrohm.    Tniohm,    and    others^ 

Brand     New    Merchandise 

Fixed    Unless    Otherwise    Indicated 

Ohms  Quantity  Watts  Priee 


T.5 

13 

120 

B 

800 

1 

IK 

*l 

1.2K 

7 

IOO 

25 

200 

22 

SIO 

IM 

334 

U 

400 

27 

500 

21 

fiSO 

27 

800 

IS 

IK 

21 

L2K 

1-^ 

L6K 

19 

2K 

20 

2.5R 

20 

ajK 

25 

4K 

^2 

5K 

19 

6.3K 

24 

&K 

23 

-* 

14 

12K 

25 

16K 

25 

26K 

21 

4  OK 

22 

2& 

€ 

50 

IT 

100 

8 

125 

15 

250 

40 

500 

4 

100 

8 

150 

22 

250 

13 

25K 

24 

>S 

245 

10 

470 

10   fnon- 

inductive)  4 

100 

240 

150 

410 

250 

148 

500 

4 

1000 

60 

1500 

25 

2K 

14 

20 

25^ 

30 

40^ 

60 

BH 

60 

mi 

60 

mi 

80 

mi 

SO 

mi 

m 

mi 

80 

mi 

SO 

mi 

80 

mi 

SO 

50<f 

80 

mi 

80 

mi 

80 

mi 

SO 

mi 

80 

50^ 

80 

so# 

SO 

50^ 

80 

60^ 

SO 

35^ 

80 

85^ 

SO 

85^ 

80 

85^ 

80 

85# 

SO 

Ki 

80 

BBi 

80 

%H 

100 

Variable     $1,00 

100 

^1.00 

100 

fl.OO 

100 

Sl.OO 

100 

Variable,    $1,00 

IflO 

Variable.    $1.00 

150 

$1.35 

150 

11,35 

150 

11,35 

150 

%\M 

200 

$L95 

200 

$1.95 

200 

$1.95 

200 

11.95 

200 

$1.95 

200 

$1.95 

200 

(9    taps)     $L95 

200 

$L95 

200 

$1,95 

200 

$1.95 

A!l    checked    prior    to    shipment — Compare    our    price 

TRANSFORMERS  AND  CHOKES: 


Induced  test   400 
peres   DC,   26   H 
priced    at   $4.00 


KC    ^ 
<h    0,03 
each. 


American  Trans* 
former  Co*  Filter 
Reactor,  5"  x  6"  3C 
4Vi",  type  PB 
R.M.S..  test  205 
KV.  DC  Oper,  0*5 
KV:  DC  —  65  ohms. 
120  cycles  ripple. 
180  cycles,  5  H  @  0,30  am- 
amperes   DC,  Spec   #32268 — 


Palmer  lOH  @  250  MA,  3%^  x  3%"  x  %*"  with 
ceramic    terminals.    Priced    at    ¥2^50    each* 

Raytheon  Smoothtnir  Choke,  type  UX8589,  26  H  ® 
.095  MA  DC,  tested  1780  V,  3"  x  3  1/3"  x  4"— pnced 
at   $1«25  each. 

Raytheon  Smoothinjr  Choke,  type  U8822A,  10  H  @ 
0<15  amperes  DC,  Hes  139  ohm,  tested  1780V  R.M,S*, 
3^4''  X   S^i**  X   3I/4"— priced  at  $1.50   ea. 

STC  #124C3.  6"  X  5^,4"  x  4»,i\  15  H  @  250  MA 
DC^priced  at  $2.75  ea. 

Westinghouse  Filer  Choke  #1^86944,  lOH  ®  225 
MA  DC.  77  ohm  DC  Res  500V  insulators,  4*4"  x  454" 
X    a iV— price   $2 JO   ea. 

Freed  Power  Tranflfonner  Co,  #12479.  5"  x  AW 
X  4",  primary  115V  AC,  secondary  350-0^350  @ 
120  MA  +  6.3V  @  4  amps,  +  6V  @  3  ami>s,  price 
$3.10   ea. 

Ravthuan  Filament  Transformer  #UX-9247,  primary 
115V  AC,  m  cycles,  secondary  6.3V  @  5.1  amps  + 
tJ.3V  ®  1,2  amps,  tested  17K0V  R.M.S,  Price  $3.00  ea. 
Modulation  50  watts  7000  Q  to  4500  Q 

RCA  Transformer,  Dwg  104959,  Spec  4229.  ^W  X 
3"  X  2^:",  black  crackel  finish,  4  i*eff  terminals  at 
end  numbered  4*7,  DC  resistance  of  6  &  7  :=:  45  ohms 
(10  MHK  4  &  5  =  10  ohms,  5  -  2  =^  100  ohms,  1-4-3 
-^  100  ohms  U-4=50  ohms  &  3-4  =  60  ohms) — price 
$2,00   ea. 

RCA  Mdrfiilation  Transformer,  Dw^r  110344,  spec 
5236,  3500  ohms  to  4000  ohms.  lOO  W,  414"  x  4**  x 
V/i*f  black  crackel  finish,  price  $4.00  ea. 

Audio  Co,  Transformer^  #A5482-B,  E%  ^  5%  ^  ^' 
primary    fl-ll5V    AC     (Taps     @    :i:     10%),    secondary 

+    6.3V    @    lA    +    6.3V    @    7A 
@   2 A,   price    $4>Q0    ea* 

-     -t         Chicago    Transfer 
*^  #6451* A    Transform- 

er, 6"  X  5"  X  4^rt 
primary  105-110- 

115-120-125V  AC^ 
secondary  625-0-€25 
V  m  240MA,  price 
$4  JO    ea. 

UTC    (Special   Se- 
ries) Fiiament 

Transformer  S7l,  5%"  x  5i/4"  ^  ^W\  primary  0-105- 
115,  second  fir  y  2.5V  -  12A  +  2.5  V  (CT)  +  2.5V  tCT), 
Price    $nj)0    Qiu 

Raytheon  Seleninm  Transformer,  414"  x  4"  x  3%"* 
type  UX9115A,  primary  115V  @  60  cycles,  teat  1780V 
E.M.S.,  secondary  42.5V/11  @  2  amps*  test  1780V 
R.M.S.,  can  l»e  used  to  produce  28  -  4SV  at  2  amps 
with    suitable    bridEe,    price    $2-50    ea, 

WestinRhoose  Power  Transformer  L4 26506,  1  phase 
60  cycles  («  tl5V  AC  in,  68  VA  1-2  :=z  115  primary 
3^-5  =  660V  (CT  r*i  330V)  @  .080  amps,  6-7-8  — 
5V  CT,  2.5V  @  3.0  amps,  5*  x  5**  x  3%%  price  $3,00 
ea, 

RCA  Output  Traraformer,  Type  900885  (CRV 
30528),  primary  ratinir  6000  ohms,  DC  —  120  ohms, 
1-2-3  —  CT,  secondary  #1  500  ohms  (modulator)  20 
ohms  DC  terminals  #8-9,  secondary  #2  200  ohms 
iaide  tone),  5  ohms  DC  terminals  4-5-6-7.  circular 
body  2"  dia,   end  plate  2W  x   2%*\   price  $2.10   ea, 

NEW  OIL  FILLED  CAPACITORS 

(poper) 


3£J0-0-39OV    ffl'    180MA 
+   5,0V    m   3A   +   5V 


Ity     VWKG 


Kise 


Mann- 
fact  iiref 


g.o  eno  DC 

S.O  600  D€ 

8,0  600  DC 

10.0  600  DC 


w 


li4"s3%"Jt4H 

I%"x3%''x4*4" 

l%''x3%''x4H'* 
lH'^x3%*i4l4* 


Spragii*! 
AeroTos 
Sprague 
Saagamo 


n*7i»nLEFS0riK 

CPi0ELEFs05 

CP70ELEFg05 


tL25 
S1.25 
IL25 
$1,50 


Brand  new  R-175  Nationol  Company  RF  chokes  u\  a  fraction  of  fhetr  cost.  Only  $1.50. 

Tons  of  surplus  of  all  description.  Write  us  your  needs. 

MosiachuseMs  risidents  add  3%    sales  fax.  All  shipments  FOB  Harvard.  Parcel  post  extra. 

When  in  the  vicinity  drop  In  and  browse  around*  Try  out  the  newly  announced  models.  See  our  extensive 

used  equipment  room* 

New  England's  Ham  Headquarters 

HERBERT  W.  GORDON  COMPANY 

Woodchuck  Hill,   Harvard,   Mass.   01451 

Telephone  617-456-3548 
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MOBILE  TRANSCEIVER 
POWER  SUPPLY: 

Limited  number  of  brand  new  EGA 
SSB-5  DC  power  supplies  intended  to 
operate  in  motor  vehicles  having^  a  nega- 
tive ground.  The  set  operates  on  12V  DC, 
is  a  transistorized  lightweight  unit,  very 
ruprgedly  constructed,  and  capable  of  fur- 
nishing the  following  voltages; 

+  800V  at  up  to  300  MA 

+  300V  at  up  to  200  MA 

—  lOOV  at  up  to     25  MA 

+  12V  at  up  to  5  A,  specially  filtered. 

Here  is  a  supply  worth  over  $300.00 
which  provides  extremely  good  regulation 
and  low  impedance  output  The  weight  of 
the  unit  is  eight  pounds,  and  the  supply 
measures  7W*  high  x  ll''  wide  x  7%" 
deep.  Supplied  with  schematic  and  in- 
structions for  use  at  $65.00- 

PARTS  KIT: 

We  are  offering  a  kit  of  parts  for  making  an  AC  power  supply  to  furnish  800  V  at 
up  to  400  MA,  300  V  at  up  to  300  MA,  125  V  at  up  to  25  MA,  and  12.6  V  at  up  to 
6  amperes.  This  supply  when  finished  by  you  will  measure  13%'^  long  x  6%"  high  x 
6U^'  wide.  It  is  meant  to  operate  on  either  115  V  or  230  V,  60  cycles  and  is  furnished 
ftomplete  with  schematic  and  instructions  at  the  price  of  $65,00,  This  is  a  kit;  the 
DC  supply  mentioned  above  is  completely  wired, 

These  supplies  were  intended  originally  to  be  used  with  RCA  SSB-5,  a  very  ex- 
pensive 125  watt  sideband  transmitter-receiver.  We  have  these  left  over  from  our 
recent  sale  mul  offer  them  to  the  public  on  a  first  come,  first-served  basis.  There  are 
approximately  25  of  each  available.  They  are  excellent  for  the  normal  run  of  trans- 
ceiver such  as  Swan,  Drake,  Collins,  etc. 


GONSET  G76  DC  SUPPLY: 

12  volt  transistorized  DC  supply  with  cable.  Just  13  of  these  brand  new  sup- 
plies available  at  $49.95  each.  Gonset  number  3350,  Produces  700  v  plus  300  v. 
A  remarkable  value.  Intended  originally  for  powering  the  famous  G76  AM  rig. 
A  rusky  rugged  unit  well  worth  your  consideration.  Negative  ground  only. 


PHONE  PATCH  KIT: 

We  are  offering  to  our  amateur  friends  a  very  high  quality  phone 
patch  kit  complete  with  a  special  hybrid  transformer  shown  in  the 
illustration.  This  transformer  has  four  600*ohm  windings.  It  is  a 
specially  shielded  job  and  so  wound  as  to  produce  the  least  amount 
of  hum.  This  kit  is  furnished  with  instructions,  the  transformer,  the 
switch,  the  RF  chokes^  the  special  condensers,  and  attenuating  re- 
sistors for  the  price  of  |5.95.  The  transformer  alone  is  worth  over 
$60,00.  We  have  approximately  50  of  these  kits  available  for  sale. 


HERBERT  W.  GORDON  COMPANY 

Woodchuck  Hill,  Harvard,  Mass.,  01451 

Telephone  617-456-3548 
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DOW  TRADING  COMPANY 

FLEXIBLE  COUPLINGS  1/4  to  1/4  inch  shaft  hole 3  for  $1 

TCS  DYNAMOTORS  12  v  DC  input,  400  v  dc  at  200  ma  output $3.95 

HEADPHONES  17000  ohms  impedance.  Trimm  commercials  $5.95 

METERS  1"  square  0-1  ma  dc $3.25 

METERS  r  round  0-100  ma  dc $2.95 

METERS  2"  round  0-500  ua $3.50 


WE  CARRY  AN  ALMOST  COMPLETE  LINE  OF  STACO  TYPE  VARIACS 
CIRCUIT  BREAKERS  small  type $1.95 

RG.58/U  52  ohm  coax.  100  feet $4.75 

ALLEN  BRADLEY  2  watt  pots. 50^  each,  3  for  $1.25 


WE  HAVE  MANY  TYPES  OF  TOGGLE  SWITCHES  AND  JEWEL  PILOT  LIGHTS 

ISOLATION  TRANSFORMER  1000  watt,  115  v $19.95 

TRANSFORMER  36  Tolts,  5  amps.  ..««,.,,»«.* ....,.*.....*  $  3^95 

TRANSFORMER  36  v  at  2  amp  and  6.3  v  at  1.5  amp 

and  100  V  at  30  ma $  2.95 

CHOKE  11  hys  at  300  ma.  125  ohms $  2.75 

4-150A  SOCKETS 3  for  $2.00 


CONDENSERS 

8000  mfd  X  50  vdc $1.50 

1 '^nn  mfii  T  'in  vAc  fp  *in 

43  mill  X  jtju  VuC  piu§^  in*  *■•••*■•*•«•>•■«*■«•* ««....»«•.«#«.. *••»*«*».•(«  4  lOi  «pji*uu 

45  mfd  X  450  vdc  plug  in '. 3  for  $1.00 

10  mfd  X  600  vdc  oil  filter 75 

RELAYS 

DPST  coil  115  vac  ping  in 

DPDT  Sigma,  coil  8000  ohms 

DPDT  coil  6  vdc  Alsamag  Inc 

8PDT  coil  12  vdc  telephone  type.  Removed  from  new  equipment 

DOW  TRADING  COMPANY,  INC 

2057  E.  HUNTINGTON  DR.  •  DUARTE,  CAL.  91010   •   357-3763 
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Don  Honsen  W92ZH 
2143  North  70th  Street 
Wouwotosa,  Wisconsin  53213 


Ohmmeters 


Olimmeters,  devices  for  rapidly  measuring 
dc  resistance,  are  simple  instruments.  Of  the 
many  types,  series  and  shunt  ohmmeters  using 
d'Arsonval  movements  will  be  discussed. 

The  basic  circuit  for  a  series  olimmeter  is 
shown  in  Fig.  1*  A  linear  d*Arsonval  move- 
ment in  series  with  a  battery  and  external  re- 
sistance comprise  the  basic  series  ohmmeter. 
The  meter  has  series  resistance  R«  and  the 
battery  has  series  resistance  Rb  and  voltage 
rise  E.  A  resistor  of  unknown  value  is  con- 
nected across  the  terminals  of  the  ohmmeter 
and  completes  the  circuit.  The  deflection  of 
the  meter  is  a  function  of  the  resistance  of  Rk. 
If  the  circuit  components  are  fixed^  the  meter 
can  be  calibrated  directly  in  ohms*  The  values 
of  E,  Rb,  Rm,  and  R  are  selected  so  the  meter 
indicates  full  scale  with  the  input  of  the  meter 
shorted  (Rx  =  0).  With  the  input  of  the  meter 
open  (Rx  approaches  infinit)')  the  circuit  cur- 
rent is  zero.  As  a  result,  the  series  ohmmeter 


Fig,  1 


Fig.  2 


has  a  non- uniform  scale  with  zero  resistance 
at  the  right  and  infinite  resistance  at  the  left, 

The  sum  of  the  resistances  Rh,  Rm,  and  R  is 
the  internal  resistance  of  the  ohmmeter.  The 
sum  can  be  represented  as  Rs.  If  a  value  of 
Rx  is  selected  so  its  resistance  is  equal  to  the 
resDitance  of  Rs,  the  meter  will  indicate  mid- 
scale.  The  internal  resistance  of  any  series 
ohmmeter  is  equal  to  the  midscale  value 
marked  on  the  scale* 

The  basic  circuit  for  a  shunt  ohmmeter  is 
shown  in  Fig*  2.  The  shunt  ohmmeter  de- 
rives its  name  because  the  unknown  resistance 
Rx  is  placed  in  shunt  \\dth  tlie  meter.  A  com- 
plete circuit  exists,  even  with  Rx  disconnected. 
Therefore,  switch  S  is  provided  to  ehminate 
battery  drain  when  the  instrument  is  not  in 
use.  The  values  of  E,  Rb,  R,  and  Rm  are  se- 
lected so  the  meter  indicates  full  scale  when 
Rx  is  disconnected  (R^  approaches  ininit>0- 
When  Rx  is  equal  to  zero,  the  meter  current 
is  zero  because  the  meter  movement  is  shunted 
by  a  short  circuit.  As  a  result,  the  shimt  ohm- 
meter scale  is  tlie  reverse  of  the  series  olmat- 
meter.  Like  the  series  olimmeter,  the  shunt 
ohmmeter  scale  is  also  non-uniform* 

The  equivalent  internal  resistance  Rr  of  the 
shunt  ohmmeter  is 

R^+R+Rb 
Rp  =  Rm(R+Rb) 
If  a  value  of  Rk  is  selected  so  its  resistance  is 
equal  to  the  resistance  of  Rp,  the  meter  will 
indicate  midscale.  The  internal  resistance  of 
any  shunt  ohmmeter  is  equal  to  the  midscale 
value  marked  on  the  scale. 

As  the  battery  in  either  the  series  or  shvmt 
ohmmeter  ages,  its  internal  emf  (E)  and  series 
resistance  (Rb)  change*  The  series  and  shunt 
ohmmeters  to  be  practical,  must  have  an  ad- 
justment to  be  made  before  the  instiument  is 
used  and  to  compensate  for  battery  a^ng.  Re- 
sistor R  is  made  variable  to  accomplish  these 
adjustments. 

When  the  battery  emf  and  resistance 
change,  R  can  be  adjusted  to  partially  com- 
pensate for  the  change.  Since  the  adfustraent 
affects  only  the  internal  resistance  and  not  the 
emf,  the  meter  calibration  still  becomes  in 
error  as  the  battery  ages.  Most  commercial 
ohmmeters  have  been  designed  to  limit  tlie 
amotmt  R  can  be  changed  to  hold  the  error 
to  a  reasonable  value- 

Ohmmeters  are  among  the  simplest  and 
easiest  to  use  devices  for  measuring  resistance. 
Most  commercial  ohmmeters  are  made  as  part 
of  multimeters  or  VTVM  S-  Every  shack  should 
have  an  ohmmeter  as  part  of  its  repertoire  of 
test  equipment, 
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(Continued  from  page  2) 
The  next  niorniiig  I  drove  down  to  Stuttgart 
and  spent  the  day  walking  around  tliat  beauti- 
ful city  and  taking  pictures-  That  iriglit  I  had 
dinner  with  DJIBZ,  DL4SS  and  DL4SZ  at  the 
famous  televdsion  tower  restaurant  wliich 
stands  high  on  a  mountain  overlooking  the 
city.  When  we  left  we  found  a  QSL  from 
HB9PL  stuck  on  DL4SS's  windshield  indicat- 
ing that  Peter  had  been  there  to  visit  the  ob- 
servation platform  above  the  restaurant  He 
of  course  liad  no  way  to  know  that  1  was 
there, 

Ed,  DL9GU,  who  had  talked  witJi  me  at 
I  he  Frankfort  dinner,  had  phoned  ahead  to 
HbOKG  and  the  group  was  waiting  for  me 
when  I  arri\^ed  at  Zurich,   I  left  my  car  to 
have  its  300  mile  oiJ  change  and  Hans  drove 
me  to  HB9RF's  house  up  in  the  mountains. 
DJ3EX  Kurt  had  come  down  from  Germany 
widi  Al  ^^  TAUR^  DL4  for  the  gathering  and 
the  five  of  us  sat  around  all  afternoon  talking 
and  tiiking  pictures.  Is  seemed  very  remark- 
able to  nie  to  find  this  little  group  of  amateurs 
way  up  in  the  Svdss  Alps  with  their  dish  an-^ 
tenna  and  old  \^V  bus  full  of  gear  they  had 
built.  Even  more  remarkable  are  the  contacts 
diey  have  made  with  it  on  432  me  and  1296 
me  across  the  Atlantic  ocean.  How*  small  our 


wtnld  is  to  amateur  radit>.  Here  1  was  sitting 
talking  \\  itli  these  fellows  about  Sam  and  all 
the  others  that  I  know  who  are  interesting  in 
luoonbouncing*   It   was   exactly   the   same   as 
talking  with  the  gang  down  in  Massachusetts 
or  in  Arecibo,  A  couple  of  months  later  I  was 
on  the  Aiecibo  end  of  a  moonbounce  432  con- 
tact with  this  same  group- 
Later  Hans,  Al,  Kurt  and  I  drove  on  to  the 
HliORG    home,    high    on    another    mountain, 
working  HB9RF  all  the  way  with  a  Gonset 
two  meter  Sidewinder.  After  a  delicious  dinner 
we  contacted  stations  as  far  as  Hannover^  some 
600  miles  north.  Around  midnight  Kiut  and 
Al  headed  back  for  Germany  and  1  slept  over 
in    the    spare    room.    Ham    radio    has    warm 
friendships  wherever  I   go  in  this  world, 

DX  alarm 

Now  I  doiit  know  about  you^  but  I  would 
find  it  handy  if  there  was  some  frequency  that 
I  could  check  into  now  and  then  to  find  out  if 
there  is  any  rare  DX  around  the  twenty  meter 
band.  My  usual  practice  is  to  turn  on  the  re- 
ceiver and  tune  carefully  up  from  14200  listen- 
itig  for  any  pileups.  This  doesn't  always  work 
for  pilcups  are  often  quiet  while  the  DX  sta- 
tion is  transmitting,  though ^  unfortunately  not 
always,  and  it  is  not  difficult  to  tune  right  over 
one  of  tlie  rarest  stations  and  not  even  know 
that  IVe  missed  him. 

What  I  propose  is  this  .  .  .  see  if  you  like  the 
idea.  The  next  time  I  scout  a  rare  one  Til  zip  on 
down  to  14273  when  I  m  through  and  make  a 
general  announcement  for  anyone  listening.  If 
enough   of  us   follow   this  procedure   I   tlmrk 
w^e'Il  find  that  a  lot  of  fellows  will  just  leave 
their  receiver  tuned  to  that  channel  waiting  for 
an  alarm.  Also,  when  first  coming  on  the  band 
we  might  use  this  channel  as  a  check  in  to  see 
what  has  been  going  on.  If  you  keep  yom"  re- 
mote VFO  on  this  channel  when  youVe  not 
using  it  to  work  the  low  end  you  can  just 
switch  automatically  on  there  and  sound  off* 
What  do  vou  think?  All  those  in  favor  see 
me  on  14273.  All  those  opposed  write  in  and 
complain.  All  others  forget  1  mentioned  it. 

W  2NSD/1  schedule 

For  a  year  now  IVe  been  intending  to  set 
np  some  sort  of  schedule  frequency  and  time 
so  those  of  you  with  questions  about  anything 
can  ask  tliem  in  person.  Anything  except  busi- 
ness matters,  of  course.  If  you  have  any  ques- 
tions about  your  subscription  please  write  a 
postcard,  don't  call  me  on  the  air. 

The  problem  is  that  first  of  all  I  am  wTetch- 
fnlly  forgetful  and  have  a  long  history  of  miss- 
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iiig  schedules  i>y  iibout  40  minutes  or  so.  I  re- 
member tlieni  up  until  a  hali  bum*  before  iiked 
time,  thei:  next  tinie  it  crosses  mv  mind  is  an 
hour  or  si  later.  ,  .and  in  some  cases  a  week 
later,  very  enibarassing. 

With  this  limitation  in  mind.  Til  set  up 
tentative  schedules  to  be  on  14273  at  0000 
GMT.  You'll  find  me  around  14230  or  so  in 
the  mornings  liequently  at  1200Z  and  often 
afternoons  around  2000Z,  At  these  times  Tm 
usually  looking  for  DX  and  would  prefer  to  be 
called  only  if  sometliing  is  really   important- 

rU  be  away  during  May,  but  should  be 
aroniul  a  bit  during  June  and  July.  August 
and  September  I'll  be  away  again. 
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"I  don't  agree  Mitli  ev 
you  say  ..." 

On  tlie  air  •  .  ,  at  conventions  and  at  club 
meetings  1  am  often  met  with  this  phrase.  My 
jovial  answer  is  that  I  should  certainly  hope 
they  wouldn't  agree  with  everything.  My 
private  opinion  is  that  either  they  have  not 
read  my  editorial  very  closely  or  else  I  have 
failed  to  get  across  my  idea. 

Many  fellows  say  they  want  facts  to  back  up 
what  I  say.  This  is  possible  in  some  cases^  but 
in  others  tliis  comes  hard.  For  instance,  when 
T  point  out  to  you  the  league  is  floundering 
around  with  no  definite  plans  for  the  preserva- 
tion of  our  hobby  I  am  giving  you  an  assess- 
ment that  is  difficult  to  document. 

You  can,  if  you  are  interested^  check  into 
anything  I  say  for  yourself*  I  know  of  no  one 
who  has  taken  this  interest  wlio  has  foimd  my 
evaluation  in  error  or  even  distorted.  For  in- 
stance, to  find  out  where  the  League  stands  on 
providing  leadership  through  the  International 
Amateur  Radio  Union  all  you  have  to  do  is 
talk  with  the  heads  of  a  half  dozen  national 
radio  societies  in  Europe  and  a  few  of  the  top 
boys  in  the  Americas.  If  this  is  too  much  trou- 
ble, then  read  the  RSGB  Bulletin,  the  REF 
Bulletin,  DARC  and  others.  The  ARKL  stands 
condemned. 

Before  anyone  goes  accusing  me  of  lying  or 
distortions  I  think  they  should  spend  the  10^ 
postage  for  a  copy  of  the  Huntoon  letter  to  the 
National  Convention  Committee  in  which  he 
enumerates  28  instances  where  he  claims  I 
have  lied  or  distorted  facts  in  my  editorials. 
This  is  our  official  record  of  the  claims  against 
my  editorials  by  the  one  person  who  should 
best  know  where  I  have  made  any  mistakes 
about  the  ARRL, 

The  Huntoon  letter  is  one  of  tlie  biggest 
mistakes  that  John  has  ever  made.  In  my  an- 
swer to  his  letter  I  take  each  of  the  28  com- 


U^ar  Fellow  Amfticur: 

X'm  sure  that,    in  taeent  months,    you  hMvc  missed   the  monthLy 
arrival   uf  QSTp    packed  with   the    Intest   news   of  amateur  doings, 
technical   dev^elapments,   construction  article*,    regulatory   infor- 
mation'^   specialized   citrliimn^^    s tit c Ion   activitiee    and    oparatlng 

But  AREL    U  «ore   tMn  QST  tMlgAtine.      ¥c»ur  League  caonfinace^ 
organizi^   operating  activities   »  cot^tesus.    awarda^    codf^   pracci^e^, 
aelC-<^pcilicin|(t    traffic  aiid  cmer^etKy  networks >   civil   defense 
cdDDunications  -   to  vrltc  a  coficlrTuing  record  of  Bo^ceur  perform* 
ancc   Iti  the  public    interest^  convenleT^ce  and  pecessltjr.      Your 
League  provlides  a  rnyriad  of  s^rvicfH    for   individual   mi;mbL^r*i   and 
affiliated  elubii   -    technlcai    inlontuLion^    TVl   htlp,   *i    library  of 
filma  on  loan  without   th^irge^    lit: tanning  advice «   a  planned   public 
relations  program,   guidance  In  lc?£Ul  dlffifLil ties  such  aa  Eonlng 
ordinance   problems,    etc.       Tour  L&a^jue    ierves   US    headqtsarters   of 
the   interna tiana I  Amateur  Hadio  Iftilan.   coordinating  activities 
of  aome   50   national   asusateur  radio  ^ocieiilifs   around   th«  world.. 

Just   in  the  last   few  years,   Aoaw  o£  the  acco^lifhsents  of 
the  |^a£U«    in  behalf  of  aciati^ur  radio  are: 

1)  A  cornmemoratlve    po$tagv    ^tamp  horiQrlng  hanis , 

2)  l^xpatided  priviLeji^tfs  on   thi*  old   l60-nieter  band. 

1}       A  successful   bill    for  reciprocal  operating  prlvi- 

lcg«il,    through   inteireKHng  Senator   Coldwacer    tn    its 
£ptiiKS£rrshl|i,   and   League   mppeararict  at   several   Con- 
giraiaicmal  hearlf^gs   t0  secure  adaption. 

4)  An  expanded  pro^raK,    tht*  Atna^eur  R*dl<j  Public    Ser- 
vice Corps,    to  help  Justify  our  use  of  valueble 
radio  frei|uencles. 

5)  A  new  headquarters  admlnlaLratlon  building*    fitting 
the  stature  of   Che  national  amateur  organisation* 

6)  A   larger  and   (we  think  you  will  agree)  better  QST. 

7)  A  new   ''Junior'*  Handbook      -      '^Qnder standing  A«aEeur 
Radio. " 

S)        Relaxation  of  ftTTY  dual    identification  requlretiients. 

9)       Remtsval  of  power  restrictions   in   the  420^Hr .   band. 

10)       Participation   In   the  r\vu   "Inter -American  Uftloii  of 
Uddlo  Aisateurti^*  to  strengthen  amateur   tie^  In   chl^ 
hcmlfphere, 

1f<rur   rert^n^ed  aeraberahlp   in   the    League  vill    help  supp-^rE. 
projects   like  these  and  nor^   to  come. 

Perhaps   no^t   importanti,    the   League   ia   che   representative  of 
the  aniateur  In  natiOT^al   and   international   regulatory  fields. 
This  work  la  vital  to  our  existence,   and  psrticMlarly  so  with 
the  world    in   its   current    turmpiK      Even   if  you  are   currently   in* 
active^    chanceii   are  you   have   plans    to  get   back   cm    the   air  at   airpftie 
future    time.      Your  member iiahip   In   the   League,   with    that   of  cthersi 
who  isay  be  Inactive,  will    help  insure  thai:   rhe  aoaceur  bands  will 
e<ifiE|iive   CO  b«  available^      The  iiore   *;upport   the   Leagui.'^  h'l^ ,    the 
au»re  effective  we  vlll  be.     Ue  would   like  to  have  ymi  back  on  the 
vcviber^hlp  roitter  agaiir,  and  send  QST  to  you  e^ch  iKmth.     Uliar 
fayl      73, 

Sincerely  your*, 


John   Huncoon„    WILiPQ 
GMieral   Manager 


plaints  about  my  editorials  and  show  how  he 
lias  distuited  his  criticism,  or  lied.  As  an  ex- 
ample of  the  Hmitoon  letter,  he  wTites  that  I 
show  **coinpIete  ignorance  of  League  structure 
and  affairs.^'  To  back  this  up  he  writes,  *'He 
(me)  states,  *The  primary  activity  of  the  ARKL 
is  to  publish  QST,  the  Handbook  and  other  as- 
sorted publications/  In  fact,  the  purposes  of 
the  League  are  spelled  out  in  its  Articles  of 
Association,  where  publication  activity  is  men- 
tioned only  as  the  last  one  of  8  major  ob- 
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►  LEARN  CODE 

^^        fh&  right  y^ay  -  with   ^ 

^    Code  Sound  language! 


He  W3CVE 


*^The  specialized  fanguage  of  sound'*  brings  you  a  complete  study 
of  the  Internationai  Morse  Code.  Satisfied  users  say— *Xomplete 
m  every  tJelail"— 'VEasy  to  leam!*'— -'XSL  is  ttte  bestl"— increase 
YOUR  receiving  speed,  master  the  code  now!    -^  ^  ^  ^  ^  % 


CSL  NR  1  &  NR  2  (1  tape)  for  the  prospective  Novice,  TechnJcfafT, 
General  or  Amateur  Extra  First*    3  to  25  wpm, 

CSL  Kft  S  &  Nfi  4  (1  tape)  for  the  advanced  operator  with  a  sin- 
cere desire  to  copy  code  sounds  at  rapid  speeds.  How  to  copy 
behind,  etc.  25  to  55  wpm.  Both  tapes,  plenty  of  copy— plain  and 
scrambled,   numerals  and    punctuation. 

Magnetic  tape,  1**  reel,  dual  track,  2  hours.  Immediate  delivery. 
Send  check  or  money  order.  (Specify  which  tape.)  $6.95  eacli. 

Both  iftpes  on  otie  order ^  only  S  13*50* 

ound  History  Recerding,  Dept*  73,  Box  16015,  Washington,  D.  C,  2tW23 
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jectives  dealing  wifii  the  enhancement  of  and 
representation  for  amateur  radio." 

Please  not  the  sly  change  there.  I  said 
primary  activity"  and  Huntoon  answered 
purpose/*  Now,  from  what  Huntoon  says  I 
tliiiik  you  can  see  that  something  has  gone  all 
wrong  with  the  purposes  of  the  League  for 
there  certainly  is  no  question  whatever  about 
publishing  being  their  primary  activity*  This  is 
one  of  the  simplest  facts  to  substantiate  you 
could  ask  for*  A  copy  of  the  ARRL  financial 
statement  is  available  at  no  charge  to  all 
ARRL  members  for  the  asking.  If  you  take  a 
few  minutes  to  sort  out  this  maze  of  figures 
you  will  begin  to  see  what  is  going  on.  Just 
total  up  the  expenditures  that  reasonably  seem 
to  be  publishing  expenses.  Then  total  up  those 
that  look  like  expenses  for  league  services 
other  than  publishing.  This  works  out  to  be 
about  90%  for  publishing  and  about  10%  for 
non -publishing. 

Taking  the  last  available  financial  statement 
in  hand  you  will  find  that  the  Board  of  Di- 
rectors was  responsible  for  a  mere  2.7%  of  the 
total  expenditures  of  the  League.  Til  leave  if 
to  you  as  to  whetlier  John  is  guilty  of  trying  to 
confuse  the  issues  here  by  changing  the  sub- 
lect  to  "purpose"  instead  of  activity. 

Did  I  pick  an  isolated  example  to  answer 
here?  Not  at  all.  Every  one  of  his  answers  are 
just  as  devious  and  distorted* 

You  should  know  that  Huntoon  has  flatly 
refused  to  face  me  in  front  of  any  club  and 
that  the  onlv  time  in  histor\^  that  he  did  face 
me  he  read  from  a  prepared  te^rt  and  refused 
to  answer  any  of  my  questions-  I  stand  ready 
to  face  him  and  answer  his  questions  if  he  will 
answer  mine.  This  is  a  challenge  that  I  have 
made  before  and  which  he  dares  not  accept. 
If  vou  find  that  Huntoon  or  anv  of  the 
ARRL  Directors  are  going  to  speak  to  your 
club  I  suggest  you  send  for  a  copy  of  the  re- 
print of  Huntoon's  letter  and  my  answer  so 
you  can  ask  intelligent  questions  of  your 
speaker.  Do  not  be  surprised  if  they  answer  by 
getting  mad  and  stalking  out  .  .  .  this  has  been 
their  only  reply  so  far.  It  is  up  to  you  to  make 
the  League  officials  face  the  mess  they  have 
created  and  let  them  know  that  they  can't  go 
on  fooling  everyone  with  pontificial  prepared 
speeches  and  pious  generalities.  It  is  up  to  you 
to  pin  them  down.  Demand  to  know  why  the 


League  does  not  have  a  lobby  in  Washington 
and  don'^t  accept  any  evasions  about  the 
League  counsel  down  there  supposedly  *Vepre- 
senting"  you.  He  represents  the  League  before 
the  FCC  and  cannot  legally  approach  a  Repre- 
sentative or  Senator  with  regard  to  any  Con- 
gressinnal  legislation.  Demand  that  Directors' 
meetings  be  fully  reported  and  that  the  secret 
pre-board  meetings  be  stopped.  Demand  that 
full  information  about  salaries  for  top  paid  em- 
ployees be  made  public  and  full  information 
about  the  incredible  retirement  pay  be  re- 
vealed. Members  certainlv  have  a  ri^t  to 
kTiow  where  their  money^  is  going.  Demand 
that  the  yearly  financial  statements  be  pub- 
lished in  QST  along  \\  ith  detailed  explanations 
of  major  expenditures. 

Wayne  Green  blowing  hot  air  again  you 
say?  OK,  those  of  you  who  have  dropped  out 
of  the  League  recently  have  received  a  letter 
signed  by  John  Huntoon  listing  ten  accom- 
plishments of  tlie  League  in  belialf  of  amateur 
radio  in  the  last  few  years-  This  letter  is  the 
most  incriminating  of  alL  It  is  a  blatant  admis- 
sion of  the  almost  complete  lack  of  value  of 
the  League  to  amateur  radio.  What  does  Hun- 
toon list  as  the  first  and  foremost  accomplish- 
ment of  the  League  in  the  last  few  years?  #1. 
A  commemorative  postage  stamp  honoring 
hams.  This  is  indeed  a  true  memorial  to  the 
League:  The  Purple  Botch.  Remember  that 
this  was  voted  by  stamp  collectors  as  one  of 
the  worst  stamps  of  the  year  and  few  hams 
will  argue  the  point. 

Perhaps  Himtoon  is  being  modest  for  the 
League  and  the  other  nine  accomplishments 
are  more  noteworthy?  :^2.  is  expanded  privi- 
leges on  160  meters.  This  is  nice  .  ,  ,  it  is  a 
great  accomplishment.  How  many  of  us  has  it 
benefited?  Maybe  a  hundred?  OK,  maybe  two 
huiulred  at  the  outside.  That  is  a  pretty  poor 
showing  for  the  number  two  accomplishment 
of  the  League  in  recent  years,  :^3  is  the  re- 
ciprnc  al  licensing  bilL  WTioa,  fellows.  Sure, 
you  pushed  it,  finallyj  but  you  held  it  up  for 
several  years  when  others  were  trying  hard  to 
get  support  for  it.  After  several  years  you  fi- 
nally stopped  fighting  it.  This  is  like  Russia 
taking  credit  for  the  defeat  of  Japan  in  WWIL 
it 4  is  the  Amateur  Radio  Public  Service 
Corps.  Let  me  ask  a  foolish  question  .  *  *  how 
manv  of  you  have  any  idea  what  the  ARPSC 
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is?  :^5  is  the  new  headquarters  building.  This 
is  an  accomplishment  of  the  League  in  behalf 
of  amateur  radio?  ^6  is  a  larger  and  better 
QST.  I  don't  know  how  it  is  better,  but  if 
youll  check  the  size  you1l  find  it  has  skinned 
down  by  about  16  pages  over  the  last  two 
years,  #7  accomplishment  is  the  publication 
of   "Understanding    Amateur    Radio,'*    ^8    is 
nice,  the  relaxation  of  RTTY  dual  identifica- 
tion requirements.  Several  hundred  hams  bene- 
fit from  this  major  step  ahead.  :^9  is  power 
restriction  removal  on  420  me.  A  dozen  hams 
benefitted,  maybe  three  dozen.  :^10  is  reach- 
ing way  into  the  bag  .  ,  ,  participation  in  the 
lARA. 

I  am  sure  that  all  of  us  are  justifiably  proud 
of  that  list  of  accomplishments. 

Don't  forget  to  send  that  large  self -addressed 
envelope  with  10^  in  stamps  for  the  Huntoon 
letter  and  my  answer.  Find  out  where  the  lies 
are  coming  from  once  and  for  all. 

SSB  Contest 

Though  Vm  as  an  inveterate  rag  chewer  as 
anyone  ,  .  *  ask  XW8AX  about  the  longest 
QSO  he's  ever  had  (over  an  hour)  •  .  .  there 
is  something  fascinating  about  contests*  Dur- 
ing the  24  horns  of  this  contest  I  managed  to 
work  492  stations  in  90  countries  (206  pre- 
fixes). Nut  bad  for  a  poor-man  type  ham  sta- 
tion with  just  a  httle  old  kilowatt  and  a  tiny 
three  element  beam  up  against  the  big  guns 
with  up  to  ten  kw  and  six  over  six  beams,  etc. 
Last  year  only  Don  Miller  operating  K2HLB 
(a  very  very  big  big  gun)  did  better  in  the 

Looks  like  Don  won  again  this  year  •  .  . 
for  the  whole  world.  Perhaps  he  got  piqued 
at  the  tremendous  advantage  DX  stations 
have  in  this  contest.  At  any  rate  he  sat  it  out 
on  a  small  lump  in  the  Pacific  called  Minerva 
Reef  using  the  home  brew  call  of  1M4A,  The 
last  I  heard  he  had  almost  2000  contacts  and 
lacked  only  1M4  for  working  all  prefixes*  I 
played  it  cool  and  let  him  work  1200  more 
eager  stations  before  trying  to  break  through 
the  QRM  and  thus  got  him  ri^t  off  when  I 
tried. 

Outside  of  Don  there  wasn't  much  rare  DX 
around  in  the  contest*  EA8AH  came  on  for 
a  couple  minutes,  heard  the  explosion  and 
"went  to  dinner,"  I  think  this  same  thing 
happened  to  most  of  the  others-  They  are  g\in 
shy  now  and  find  other  things  to  do  on  con- 
test weekends*  It  was  a  field  day  for  any  G, 
D,  SM,  etc.,  that  wanted  to  fill  a  few  shoe 
boxes  with  U.S*  QSL  cards.  Tm  not  sure  I 
understand  the  fascination  of  this   .    .    ,  and, 


as  I  said  before,  I  don't  know  why  I  enjoy  tlie 
whole  procedure. 

No  Jidy  hamfcst  tliis  year 

Our  ham f est  was  a  lot  of  fun  kist  year  and 
we  thouglit  we  might  make  an  annual  affair 
out  of  it,  but  Im  going  to  be  away  from  here 
too  much  to  really  put  on  a  good  show  so  we 
liave  decided  to  put  it  off  tins  year  and  see  if 
we  wre  in  better  shape  next  year. 

During  May  I  will  be  \asiting  Stockholm, 
Helsinki  and  Oslo,  Late  in  the  month  1*11  be 
out  at  Anaheun  for  the  convention.  In  June 
and  July  Til  be  getting  ready  for  the  safari  in 
Africa.  This  means  sliots  for  everything  imag- 
inablej  visits  to  consulates  for  all  of  the  coun- 
tries we  will  visit  for  visBS  and,  if  possible, 
ham  licenses,  sliipping  stuff  over  we'U  be  need- 
ing, plenty  of  target  practice  with  my  new 
Weatnerby  300  Magnimi  gun,  etc.  I  sure  wisli 
you  were  all  coming  •  ,  .  what  a  trip  we'd 
havel 

Paul  will  be  away  part  of  the  time  too,  He*s 
going  over  to  see  Europe  in  Jinie-  He's  d<iing 
a  fine  job  of  editing  73  and  certainly  rates  the 
vacation, 

WTW  vs  DXCG 

Both  Gus  and  I  realize  what  we  are  under- 
taking with  the  establishment  of  the  73  Worked 
The  World  award.  Bather  than  mount  a  ten 
year  to  get  the  League  to  make  the  changes 
in  their  DXCC  award  which  would  better  meet 
the  present  day  needs  of  amateui^  radio^  we 
have  decided  to  go  ahead  and  make  the 
award  available  under  our  own  steam. 

We  know  that  a  large  part  of  the  activity  in 
amateur  radio  is  a  product  of  the  DXCC  award. 
The  award  is  almost  completely  responsible 
for  all  of  the  DXpeditions  we  have  been  seeing 
so  frequently  of  late.  It  is  mostly  responsible 
for  the  mountain  of  QRM  that  makes  life  mis- 
erable for  operators  in  rare  countries- 

But  when  you  have  something  as  integral 
to  amateur  radio  as  this  award  you  ha\'e  a 
mandate  to  keep  it  up  with  the  times  and  not 
let  it  get  thirty  years  out  of  date,  I  belie\  e 
that  the  basic  drawbacks  of  DXCC  which  we 
have  overcome  with  \\rrw  will  eventuallv 
swing  amateur  radio  into  acceptance  of  this 
more  up  to  date  award. 

First  and  foremost  CW  ops  want  to  count 
their  CW  countries  and  phone  ops  want  to 
count  their  phone  countries  and  never  the 
twain  shall  meet.  WTW  issues  separate  certi- 
ficates for  phone  and  CW  and  keeps  a  com- 
plete set  of  records  for  the  two  modes.  The 
two  will  be  listed  separately  in  73< 
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SecondJyi  eacli  amateui  band  is  a  separate 
identity  and  it  is  like  mixing  apples  and  eggs 
to  count  160  meter  countiies  with  the  same 
credit  as  20  meter  countries,  WTW  issues  sep- 
arate certificates  for  each  amateur  band.  Tliis 
means  that  75  meter  ops  are  in  competition 
with  75  meter  ops  and  10  meter  ops  with  10 
meter  ops  in  the  country  race.  These  wiH  be 
listed  separately  in  73, 

Tlijidl)\,  how  can  a  newcomer  even  hope  to 
get  a  lugh  place  oji  the  QST  honor  roU?  It  is 
solidly  topped  by  old  timers  who  got  many  of 
tlie  hard  ones  years  ago*  WTW  requires  that 
you  work  a  eountiy  at  least  once  every  five 
years  to  continue  to  keep  credit  for  it.  This 
means  that  an  enterpri??Tng  newcomer  can 
make  Iiis  way  well  up  into  the  country  totals 
at  any  time.  It  also  means  that  the  old  timers 
are  going  to  have  to  keep  plugging  in  there 
to  hold  their  place. 

Then  there  is  the  sticky  question  of  what  is 
and  what  is  not  a  country,  Tlie  League  Ust  is 
a  mass  of  contradictions  of  any  set  of  rules  you 
care  to  state  and  has  led  to  a  good  deal  of 
hard  feelings.  Our  solution  to  this  is  to  accept 
all  of  the  ARRL  designated  countries,  plus 
those  of  recognized  amateur  radio  societies 
aromid  the  world.  The  Freneb  society  cer- 
tainly should  be  an  expert  of  what  French 
possessions  count  as  countries,  etc.  If  some 
spot  is  so  obviously  not  a  country  that  no  na- 
tional society  will  recogiu'ze  it  as  such,  then  it 
just  won't  count. 

As  the  advantages  of  WTW  over  DXCC  be- 
come better  known  1  expect  that  it  will  be- 
come more  popular.  In  the  meanwhile  both 
Gus  and  I  will  appreciate  it  If  you  will  talk  up 
A\T\V  on  the  ain  If  you  liave  any  questions 
about  the  award  please  drop  Gus  a  line  via  73, 
Peterborough,  N.  H.  03458. 


Another    ABHL  bluudcr?  At  least. 

The  word  has  been  going  aroimd  that  the 
League  may  change  its  mind  about  giving 
credit  for  Ebon  Atoll  and  Comioran  Reef 
Chuck  Swain  was  sailing  aroimd  the  Pacific 
Ocean  putting  rare  "countries"  on  the  air  to 
give  fellows  DXCC  credits  and  he  checked 
with  the  League  before  going  to  Ebon  to 
make  sure  that  it  would  count  for  DXCC  be- 
fore making  the  dangerous  Journey.  Chuck  was 
lost  at  sea  along  with  Ted  ZL2AWJ  a  few 
weeks  later  on  their  way  to  activate  another 
ARRL  DXCC  country.  If  the  League  now  de- 
cides to  discount  Ebon  I  think  diey  deserve  a 
scroll  for  the  outstanding  bad  sportsmanship 
of  the  year.  •  •  .  Wayne 


WANTED   TRADE   OR   CASH 
URN-3   TEST   EQUIPMENT 

HAV£  BRAND   NEW   SWAN,   DRAKE,   GONIET,   efc. 

NEED  OS-54,  SG  1 21 ,  TS-090,  75^91,  MX-1627,  MX-a229, 
GRA*34,  URN-3,  GRN-9,  SRN-6,  TRN-14,  fRN-lZ,  TEST  SETS, 
ANTENNAS,   PARTS.    MAJOR   ASSYS. 

ALVARADIO    INDUSTRIES 

3T0T    PICO   BLVD,   SANTA  MONICA,   CALIF.  90405 
Phone  2U-870-0216  Ask  for  Harry  W6ATC 


STOPf  LOOK!!  RIAOIII 

SKOO  will  frame  S.  display  60  QSL 
Cards  in  3  of  our  20  comportment 
plastic  holders,  or  $3.00  gets  10  hold- 
ers for  200  Cords,  Order  rrow — elimi- 
nate fhe  mutilation  &  headaches  of  the 
obsolete  methods,  &  hove  o  neat,  at- 
troctive  shock  instantly.  Prepaid  & 
guaranteed. 

Free  sample  ovoiloble  to  Dealers, 
ffi^abco.    Bom   19811,   Gallatin^   Tenn.   37066 


31/2"  HALF  RACK  PANEL 

10"    Depth      $5.00    PPD 

Check  or  M.O.    No   COD 

NYC   Res,    Add    S% 

NYS    Res.    Add  2% 

DEVICES 


CONSTRUCT  YOUR 
EQUIPMENT  THE 
EASY  WAY— USE 

THE  UNIT  CHASSIS 

Wire  and  test  the  subcfiassis  out- 
side where  evervthins  is  acces- 
sible. Assemble  the  subchctssis 
into  the  unit  chassis  and  you 
have  a   professional  package. 

y  %  61/2" 

subclias&is 


BOX  136     BRONX  N.Y.      10463 


Bock  Issue  Bononza 

Curl  up  this  winter  with  20  ossorted  fascinating  bock 
Issues  of  73.  They'll  keep  your  mtnd,  tryiogmaUon  ond 
soldering  iron  worm  through  the  cold  njght^.  Our 
choice  (txjt  on  excellent  ooe,  of  course)  ot  this  Jaw 
price.  20  for  $5. 

Cheopskdie's  Assorfmeiil 

Eight  fobulous  bock  issues  of  our  choice  for  o  puny 
$2. 

Siii^re  Back  Copies 

fndivfdyaf  bock  issues  ore  50#  opiece  except  qH  of 
1960  Februory,  Morch  and  AprH  1961,  and  June  ond 
November  1962,  which  are  $1.  January  1961  and 
December  1962  aren't  ovoiloble, 

Boynrf  Volumes 

1962  ond  1963  bound  volumes  ore  beautiful  ond  $15, 
We're  going  to  moke  up  more  1964  and  some  for 
1965,   but  if  II  toke  a   while. 

Binders 

Binders  ore  ovqilable  through  1960-61,  1962,  1963, 
1964,  1965  and  1966.  TheyVe  13  apiece  and  if  yo*J 
order  them  Dotrie  will  hate  you  'cause  they  re  hard 
to  wrap, 

73  Mogeiirte  Peferborough,  N.  H.  03458 
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CATALOG 


World's    ''BEST  BUYS'' 
in   GOVT   SURPLUS 
Electronic   Equipment 


FULL   OF  TOP   QUAllTY    ITEMS  -  Transmitters, 
Receivers^  Power  SuppUes,  Iriverters,  Micfophones, 
Filters,    Meters,    Cable,    Keyers,    Phones,    Antennas^ 
Chokes,  Dynomotors,  Blowers^  Switches,  Test  Equip- 
ment,    Headsets^     Amplifiers^     indicators,     Handsets, 
Converters,  Conlfol  Boxes,  etc,  etc,  SIND  25^/  [stamps 
or  coin]   for  CATALOG  and   receive   50^   CREDIT  on 
your   order.  Address   Dept-    73 


FAIR    RADIO    SALES 

P.O.  Box  1105   •   LIMA,   OHIO  •   45802 


NEW 


COLLINS    MECHANICAL    FILTERS   E-455D-31 
455  KC  Center  Freq.,  6  db  bandwidth  3.1   kc; 
60  db  bandwidth  6.5  kc. 
NEW  $54.00     OUR  PRICE $19,50 

6  E  6146A  Tubes  (Aged)   ,,*.**,.  .2,30  eo. 

NEW  Plate  Current  Meter  0-200 

SPECIAL  2,90  eo. 

NEW  "S"  METER   . SPECIAL  2.90  ea. 

Minitnum  Order  $3,00 

GoYernment  Warehouse,   Inc. 

264  Shrewsbury  Avenue,   Red  Bonk,  NJ. 


NEW! 

^^^17  JEWEL  WATERPROOF  WATCH 

WITH  YOUR  CALL  LETTERS 

WHITE    TOP    CASE,    STEEL 
BACK    LUMINOUS    HANDS 
AND    HOUR    DOTS.   SWEEP 
SECOND    HAND,     MATCH- 
ING    EXPANSION      BAND, 
SHOCK    RESISTANT 
LIFE      TIME      GUARANTEE 
BY      WALTHAM      WATCH 
CO- 
SPECIFY    BLACK    OR    RED 
CALL    LETTERS 
ALLOW   TWO   WEEKS    FOR 
DELIVERY  $27.50     PPD 

A,  S.  BERGMAN  SALES  CO. 

1SI7    6    WEST    HOOD    AVENUE 

CHICAGO,   JLL.  60626 


Interested  in  VHR 

Then  why  not  send  for  a  free  simple  of  the 
VHF'er  Magaaclne.  It's  devoted  entirely  to 
serious  VHP  and  UHF  hamming.  It  contains 
articles  by  well-known  and  capable  VHF'er^. 
All  who  want  to  Improve  their  knowledge  of 
VHF  are  invited  to  subscribe. 

Subscriptions  are  $2  a  year  (foreign  $3) 


Parks 


The  VHPer 

Rt  2f  BeweftMi  Orecoit 


^  Price — $2  per  25  words  for  non-commercial  ods;  $5  per 
25  words  for  business  ventur&s.  No  display  ads  or 
agency  discounf.   Include  yoitr  check  with  order* 

^  Type  copy,  PhraS'e  and  punctuafe  exocHy  os  you  wi^K 
if  to  appear.  No  oll-copital  ads* 

i^  We  will  be  the  judge  of  suiability  of  ods.  Our  respon- 
sibiltfy  for  errors  extends  only  to  printing  a  correct  od 
in  o  later  i^tsue. 

^  For  $1  extra  we  can  mointoin  a  reply  box  for  you. 

i^  We  cftnnot  check  into  each  advertiser,  so  Caveat 
Emptor    .    . 


CLEGG  22*ER,  Johnson  VFO,  excellent  $190,  Hammar- 
lund  HQ  180  AC  New  $295,  Johnson  Matchbox  and 
SWR  Bridge  IKW  PEP  #250-23-3  New  $70.  All  in 
factory  packing.  WA2LIM  212-461-1779  or  146-31  60th 
Avenue.  Flushing,  New  York  11355. 


LIKE  NEW:  Viking  2  and  122  vfo,  $90;  Mosley  CM-1 
receiver,  speaker,  Q  multiplier*  $100;  HA-1  keyer, 
Vibroflex  paddle,  $70;  TwoSer,  many  excellent  modifi- 
cations»  crystals,  vfo.  mobile  supply,  $65.  Sorry,  no 
shipping.  Alan,  WA6MOW  tel.  213  447-4469, 

COLLECTORS  rTEM-^-all  volumes  Rider  Troubleshoot- 

ers  Manuals:  Schematics  for  hundreds  of  old  radios 
beginning  1900  on:  Western,  Atwater-Kent,  United. 
Detrola,  International,  etc.  $44,00,  Motorola  6  FM 
(52.525)  Coffin  Box  transmiitter/ receiver.  Perfect,  12 
vdc/110  vac  ps  $70.00.  VOX  new  printed  circuit  board 
with  all  capacitors,  sockets,  resistors,  $11.00  All  FOB, 
Richard  M.  Jacobs,  WA0Aiy,  1015  Glenside  Place, 
University  City,  Missouri  63130. 

EWMACULATE!  Drake  R-4  receiver,  Ms-4  speaker 
$300.00.  Drake  T-4X  XMTR,  AC -3  Power  supply 
$360.00.  Norris.  W0JKV,  1623  Steele  Street.  Denver, 
Colorado  80206.  303-388-6977. 


WANTED:  For  Antique  Tube  Collection:  Arcturus 
Blues,  Western  Electric,  Hytron,  Machlett,  Zahl  Tubes, 
and  Incandescent  lamps  of  1900  era.  Vern  Thompson 
WSJ  WW,  1403  South  Fourth  Street,  Ettingham,  Illinois, 


EXCELLENT  CONDITION:  Hallicrafters  SX-lOl-lII 
$150.  Eico  720  $50.  722  $35,  John  Andrews  KIVHO,  290 
Brigham  Hill  Road,  Grafton,  Mass.  8392630 


ELMAC  PMR-6A  RECEIVER  with  AC  power  supply, 
in  excellent  condition,  best  offer.  J,  McKee,  52-30  39th 
Avenue.  Woodside,  N.Y.  OL  1-1610, 


UTICA  6-METER  Transceiver  with  CW.  like  new. 
Heath  SB300,  accessories,  excellent.  WAlBTE,  Paul  R. 
Letourneau,  1  Letourneau  Street,  Rochester,  New 
Hampshire. 


GALAXY  111,  matching  speaker,  Heath  Mobile  supply, 
etc.  $265,  Perfect,  Take  F.  W.  Ranger  2  in  trade.  J.  O. 
Aber,  Canisteo,  New  York  14823. 
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NATIONAL  6N2  converter,  six  and  two  meter  input, 
14-18  mc  output,  factory-wired,  buOt-in  power  supply 
$30.  Allan  Weaver,  KlIPT.  Box  5214.  McGuire  AFB, 
New  Jersey  0S641. 


TAPETONE  TWO  METER  417A  converter  like  new, 
30-35  mc  output  $a5,  Hallicrafters  S-38  E  $20.  Allan 
Weaver,  KIEPT,  Box  5214,  McGuire  AFB,  New  Jersey, 
OS041 


NEW  COAXIAL  RELAYS  12vdc  coil,  150  watts  up  to 
470  mc.  no  connectors,  secured  coax  leads;  antenna-2" 
RG58,  xmitter-12^  RG58,  receiver-8"  RG188  $2.00  post- 
paid USA  Sid  Emmons  K8ZES.  060  Willowcrest,  Gal- 
ion,  Ohio  44833. 

WANTED  BHITISH  EL  37  DX  transmitter  reasonable. 
Box  185,  MyrOe  Beach,  S.C. 


YW  OWNERS  6  volt  transistorized  power  supply, 
Heathkit  HW  32,  20  Mtr.  200  W.  PEP  SSB  Transceiver, 
Hustler  20  mtr,  antenna,  PTT  mike  and  speaker.  No 
changes  to  car  wiring  necessary.  First  cert,  check  for 
SI 75. 00.  takes  all  or  make  offer.  D.  Crosby,  147  Charter 
Circle,   Ossining.   New   York.   914   Rogers   2-1638. 


DX-iOO  140  watts  owt  cw  125  phone.  HQ180  c  rcvr 
matching  speaker  switching  relay  and  #1  gain  tri- 
bander   antenna    $450.00.   Larry   Pari  in.    KIRWN,    Box 

18L  Franklin,  Mass.  02038. 


ESTATE  SALE  and  bargain  list.  Send  for  it  and  in* 
elude  SSAE.  Write  Paradd  Sales  and  Engineering 
Service,  280  Route  10,  Dover,  New  Jersey  0780L 


WANTED  DEAD  OR  ALIVE  one  Tape-Tone  2  meter 
converter  and/or  schematic-  I*  F*  output  may  be 
2G-30  M.  C.  S.  or  28-30  M.  C.  S,  State  Price.  M.  R. 
Wardean.  K6QXE,  4130  Inglewood  Blvd.,  Los  Angeles 
66,  Calilornia* 


BLACK  WmOW^  SPECIAL  6  meters,  vfo,  35  watts  in, 
ac  and  dc  supplies  mile  and  mobile  mount  $150.00, 
CI  egg  Zeus  S450.00  interceptor  $275.00.  All  perfect  con- 
dition with  manuals.  W,  R.  Moths,  W3KIZ.  Flint  Hill 
Road,  Coopersburg  1,  Penna,  18036. 


CONVERTERS.  World's  largest  selection  of  frequen- 
cies. Ham  TV  vidicon  cameras  and  parts  at  low 
factory -direct  prices.  See  them  all  now  in  our  full 
page  ad  in  this  issue.  Vanguard  Labs,  196-23  Jamaica 
Ave,,  Hollls,  N.Y.  11423. 


YOU  SINCERE?  Are  you  really  looking  for  the 
best  deal  on  a  new  or  fully  guaranteed  used  unit?  Let 
us  convince  you  with  a  specific  quote  that  will  really 
save  you  money.  Graham  Radio,  Dept.  10,  Reading. 
Massachusetts. 


SIX  METERS:  Utica  650/ vfo  never  used.  First  offer 
over  $140  takes  it.  WA7ETE  Tr,  #2  Box  20,  Mt.  Ver- 
non, Wisconsin  98273, 


WE   WILL  PAY  CASH:   Wanted,   popular,   late   model 
unmodified    amateur   equipment.    Highest    prices    paid   ' 
for  clean,  good  operating  gear.  Write  Graham  Radio, 
Dept.  10,  Reading,  Massachusetts* 


TECHNICAL  MANUALS.  Signal  Corp..  Some  of  the 
available  manuals  R-390,A,  SP-600,  BC-610.  1-177. 
TV-7,  teletype  manuals,  test  equipment.  World's  larg- 
est  list   10<.   Quaker  Electronics^   Hunlock   Creek,   Pa. 


GIANT 


14  iniV    isc^E. 

Fedtures  ne*  diode  oveHoad  protection,  snorting 

switcJhi  pNTjsition    Pa,  pcfrctsfon  resistors  uved" 


DC  Volt  i:        O-O.S/'a.S/ 1 0/50  /Z50/  5  00 ,  1 .000/5 ,000 

AC  VolU:        0-2.5/10/^/260/500/ LOOO  (lOK  Gpv} 

DC  Current:  0-B,.a/lm«/S0fii>/25Omi/lA/lOA. 

ACCurrenli  0-lA/lOA. 

Ohms:  OlOK/lOOK/lM/lOOM. 

SHH>^£t>  PfttPAlO  WHtM  CKECK  ACCOMPAHtH  Oftf»£Jt 

fl  I    ra  ELECTRONIC 

'^^'J)^HLLiJ  PROOUCTS.^NC 

L  A  W  R  C  K  c  e  , 


Jil-l^Tilli 


SDK 

Dpv 


Transformer  pri.  117v  60  eye.  Tapped  set.  1200v  C.T.  @  200 
ma,  and  740v  C.T.   @   235  nia,  3200v  test.  Wt,  12  Ih.  $4.25 

Transformer,   pri,   120v  60   eye.   Sec-   S50V   C.T.    @   200   ma. 
3000v  test.   Wt.   S    lb $3J5 

Transformer,    ml    117v  60   eye.    Sec.    690v    @    450   ma.    No 
C.T.    Fine  as  a   dblr.   for   a   pair   of  gll*s  or    UE572's.   Wt 


•      »«■■*'     4««i 


Transformer,  pri.  120v  60  eye.  See.  l-7.6f  C.T-  @  21  amp. 
Sec-  2*5af   @  13  amp.  Wt.   14   lb.    ..•,....•  $4.50 

Transformer.  Tapped  pri.  109,  US,  120,  126,  132  volts  at 
50  to  6S  eye.  Sec.  S.S^  C,T.  @  10  amps.  Runs  cold  on  a 
pair  of  Sll's.   Wt.  4  lb,    , , .  •  •  —  •.,*.*, Jl-Q'S 

Choke.   L2h   @  450   ma,   15  ohm    DX.  res.  iSQOv  test.   Wt. 


All  ordert  F.O.B.  Worthington,  Ohio 

A.R.C.   Sales,   PO   Box   12,  Worthington,  Ohio 


ARNOLD'S  ENGRAVING 


ARNOLD 


WA2ZHA 

AMATEUR  RADIO  CLUB 


BLACK  WITH  WHITE  LETTERS,  IV*  x  314" 

AMATEUR  CALL  PINS  $1.25 

ARNOLD  LINZNER 


2041   LINDEN  ST. 


RIOGEWOOD.  N.Y. 


LEARN    RADIO 


THE  EASV  WAV! 


m  No  6o«lci  To  Reoil 

•  No  Visuol  Gfmmickf 
To  DUtroct  You 

•  Just  LUton  And  Learn 

Based    on    mocferfi    piychologlcol 
teehniquos— Thii  eoiirs«  will  toki 
you  beyond   13  w.p.m.  in 
LESS    THAN    HALF  THE   TIMII 

Album  e^ntalni  thre«   \Z"     Also  ctvajloble  of)  magnfttlc  topOi 
LP'i   2^1    hr-    instruction     S^e  your  d»al»r  nowl 


EPSIION  PS]  RECORDS 


206  Eoft  Front  Strootj  Florenct^  Cobrade 


VHF-UHF 


Converters  and  Preamps  for  50  thru  432  Mc- 

Write  for  literature. 

Send   for  a  sample  copy  of  the  VHF'er,  the 

only    magazine    for    VHF    and    UHF    hams. 

Parks  Electronics,  419  S.W,  First,  Beaverton,  Oregon 


I 


JUNE  1966 


157 


(^fn  1    I  /A  I      l~l   MOBILE  FIXED 
i=Ll4Li/-Ll_L=l'     ANTENNAS 

2.6-  10  -  15  .  20  -  40  METERS 

SQUALO  is  a  ful!  hptf  wpve,  h ori joii tally  polar- 
ized, omni-directionat  antenna*  Outstanding  alt 
oround  performonce  is  achieved  through  a  360^ 

P^  pattern  with  no  d^ep  nafU.  The  square  shope 
allows  full  electricaf  length  In  compact  dimen- 
scions.   Direct  52  ohm  Redd*  Mafch   feed   provides 

^      ease    of    tuning    and    brood    band    coverage, 

ON   A  MAST    ON  YOUR  CAR     OUT  A  WINDOW 


The  6  &  2  meter  Squalos  have  oil  parts  to 
j^  mount  them  on  your  car  roof  (new  improved 
suction  cups),  bumper  mast,  QTH  most,  out  o 
^* window,  or  anywhere.  The  10  thru  40  meter 
Squalos  fixed  mount  only— for  amoimg  DX  per- 
formance. 


ASQ-2 

ASQ-6 

ASQ-10 

ASQ'15 

ASQ-20 

A  50-40 


2   Meter,  10 

6  Meter,  30 

10  Meter,  50 

15  Meter,  65 

20   Meter,  100 

40  Meter,  192" 


ft 


M 


ft 


*P 


Square 
Squore 
Square 
Square 
Square 
Square 


$  8.45 
12.50 
19.50 
23.50 
29.50 
66.50 


62  1    HAYWARD    STREET 
MANCHESTER,    N.  H.     03103 
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T-60   excelieat   novice   transmitter  for  sale — $35   plus 
shipping-  WA4PIT  James  Marler,  Jr,  Box  176,  Mound 
ville*  Alabama  35474, 


HEATH  GC-IA  receiver,  rugged,  portable,  good  con- 
dition. $50.   GC-IA   AC   power  supply.   $10.   KiRWP/li 
Dick  Crow,  The  Meeting  School,  Rindge,  New  Hamp- 
shire. 


HW-12  80  meter  SSB  transceiver  $85.00.  Lincoln  6j 
meter  transceiver  $30.00.  will  ship.  K5CRL,  403  N* 
Burdette  Avenue,  Sherman,  Texas  75090. 


NATIONAL  NCX-3,  NCX-A  ac  supply,  original  owner. 
Like  new  condition,  $250.  Ray  Peterson,  K3TKK,  1611 
Nathaniel  Milchell  Road»  Dover,  Delaware  1990L  Tel. 
302-734-5049, 


WANTED  BUKNEL  COOTIE-CUE  or  similar  side- 
swiper.  Please  incL  parcel  post  in  your  price.  Ted 
Jespersen.  56  E.  Broadway,  Roslyn,  L.  L,  New  York 
11576 


TR-3RV3-AC  suoply  $475.  Swap  4*1000  Socket  for  good 
4-1000  tube.  Jack  Mc Vicar,  2127  Adel.  Janesville,  Wis- 
consin. 

DRAKE  TR-3,  good  conditionp  only  $425^  will  ship. 
Contact  WB6BOD,  2G50  Teal  Place.  San  Diego,  Cali- 
fornia 92123  or  call  714-277-251L 


BME  4300  and  4301  $100.00*  HE-45B  and  HE-61  vfo 
SI 00.00.  Ameco  CB-6  converter  28mc.  IF  $15,00,  Home 
brew  6  mtr  transmitter,  15  watts,  power,  supply,  ant- 
relay  S30.00.  Knight  vfo  $14.00,  2-BDT  trap  ant.  $10.00. 
All  working.  First  $235.00  takes  aU.  FOB,  D,  L.  Cana- 
dy  K90PL,  Box  324,  Westville,   Indiana  46391. 

HALLICRAFTEBS  HT-41  grounded  ^rid  linear.  Plate 
power  input  low  drive  1000  watts  PliP,  CW  600  watts, 
AM  300  watts.  High  drive  1200  PEP,  CW  7O0  watts, 
AM  350  watts.  Two  spare  1094  tubes  to  go  with  the 
above  linear.  HT-41  like  new.  Sealing  because  1  got 
a  HT-33B.  George  Snow  K3GVZ.  Box  105,  Callery, 
Penn.  16024.  Phone  412-538-5481. 

DOUGHNUTS  that  are  selling  like  hotcakes.  High  ^*Q'^ 
R,  F,  Toroid  Kit:  2  cores,  wire,  Complete  Easy  Instruc* 
tions*  Revive  receivers.  Make  Baluns  and  other 
Goodies,  $1.50  plus  10^  postage.  Aml-Tron  Associates 
12033  Otsego  Street.  North  Hollywood,  California  91607. 

SP-600JX-28  with  built  la  product  detector,  complete 
with  cabinet,  speaker,  and  instruction  manual,  $289 
F.03.  W5NTQ,  Paul  Katz,  3709  Reid  Drive,  Corpus 
Christ! *   Texas   78411, 

INSTRUCTOGRAFB,  llOVAC,  60  cycle,  with  oscillator 
and  tube  Installed  in  ease,  complete  with  ten  code 
tapes  and  instruction  book.  Bought  new  for  $5L75. 
Used  very  little.  Sell  for  $35*  Will  deliver  anywhere  on 
east  coast  between  Boston  and  Philadelphia  area  I 
travel.  Write:  JPH,  PO  Box  504*  Westporti  Connecticut, 

SX  to  1-3-4^ — ^matching  speaker  $150.00  pick  up  only. 
Martin  Rexsen  WEFEI  493  Oxford  Road.  Cedarhurst, 
N.Y.   11516.  Tel.  516-Ce  9-241L 

HAMMARLUND  HQ-llOA.  Excellent  condition  and  in 
original  carton.  S160  or  a  trade  of  good  VHF  gear. 
Frank  Wargocki  WA3AYW,  2602  Orthodox  Street, 
Philadelphia,  Penna.   19137.  Phone  2X5-743-4251- 


HT44  $210.  PS150AC  $70.  SX117  $250.  AU  power  and 
transceive  cabling,  manuals,  and  original  shipping  car- 
tons. Guaranteed  like  new  condition.  Photo  and  or 
sked  on  requ^t  Shahan  W5END  4110  Knotty  Oaks, 
Houston,  Texas,  TEL  ID3-2944. 


FAULTLESS  DRAKE  TR-3  for  sale.  Complete  with 
AC-3/MS-3  and  DC-3.  All  in  excellent  condition— like 
new.  $575.00  for  everything.  Gary  Goldberg  WA2FAS, 
221  Clark  Street,  Hillside,  N.J-  07205, 
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FOR  SALE  APR-4  receiver  tunes  39-4000  Mc.  Pan- 
adapter  APa-11  pulse  analyzer,  6  meter  transceiver, 
Peter  Donneau  WIYIX,  11  Blanche  Ave.,  Cumber- 
land, R.L 

^ =^ 

NEW  55  AMP  Delco  Remy  Alternators  and  Regulators 
from  1965-66  Oldsmobiles.  $35.00  per  set.  Bob  Beving- 
ton  (K5BFQh  509  Hardin.  BIjtheville.  Ark. 

POPULAR  ELECTmVMCS— Jan,  58  to  Dec.  65.  QST- 
Jan,  58  to  Dec,  64.  All  in  excellent  condition.  Best 
oflfer  for  each  or  both  sets  gets  them.  J.  Demler.  318 
Garfield,  Hastings.  Nebraska  68901 

BLUEBOOK  prices  save  money.  Take  10%  off  these 
prices  without  trade-Lns,  Galaxy  300— S7 19.00: 
NCL2000— S479.00:  NCX3— $209.00;  Communicator  111/ 
6J,I_51 49^00:  HT-37— S26a00:  SXl  17— $259.00:  SRI  50— 
§379,00:  HW12— $119.00;  DXlOO— S99.00;  SR46— §159.00; 
Ar67— $59,00;  Valiant  1—5169,00;  Communicator  IV /6M 
— $189.00:  hundreds  more-  Free  list.  WRL,  LEO, 
W0GFQ.  Box  919,  Council  Bluffs.  Iowa. 

SHAVER  PLATING:  It  may  cost  far  less  than  you  ex- 
pect, to  have  your  tank  circuits  silver  plated.  Address 
inquiries  to:  Jim  Knapp  WA2KIQ,  Knapp  Electro- 
plating Co.,  P,0,  Box  #154,  Wayne,  N.X  07470 

QSL  CARDS???  Largest  variety  samples  25c,  Sakkers. 
W8DED,   Holland,    Michigan    (mention     73"), 

QSL,  SWL,  CB,  and  WPE  caj-ds  di  fife  rent  designs.  Sam- 
ples 10<*.  Nicholas  &  Son  Printery  P.O.  Box  11184 
Phoenix,  Arizona  85017 

WHY  PAY  $50,  $100?  Learn  NEW  W3YKQ  QUAD  con- 
cepts, BUILD  COMPLETE  DX  weather-proof,  wind- 
proof  Tri-bander,  less  than  SIO,  Ca^h — M.O,  plans, 
only  $10  c/o  73. 

HAMFEST  Seven  Springs  Resort  June  19;  1966.  Ad- 
vance registration  $1.50.  For  more  information  Write 
Somerset  County  Amateur  Radio  Club,  Box  17  Ursina, 
Pennsylvania. 

VHF  FIXED-TUNED  RCVR.  108-152  mcs.  Divco- Wayne 
type  RV-7.  Never  used.  $50,  Photos  for  SASE.  Tom 
Kolvek,  108  Glad  Dr..  Roselle,  III.  60173 

WANTED:  Tower  60-70  ft,  heavy  duly  galvanized. 
Free  standing  tilt  over  crank  up  or  self  supporting 
type.  M,  Rothberg,  442  East  Harrison  St.,  Long  Beach. 
New  York,  Tel,   (516)   GE  1-4688 

G ONSET  GSB-100  $165;  GSB-101  Linear  $150;  SB -300 
Receiver  $235;  All  A-1  manuals  included.  Steve  Hoff 
KpIDY  2010  N.  EUsle  Ave-,  Davenport,  Iowa 

MAKE  OFFER  for  any  or  aU.  Heath  HW-32  and  sup- 
ply, monitor  'scope,  matchbox  and  coupler,  Globe 
Scout  680.  Stamp  for  list  of  parts,  test  equipment, 
Scott  Norman.  9900  MerrilU  Chicago,  IlL 

TB-3  &  Husky  AC  Supply.  Excellent  Condition.  $429.00 
Will  take  Galaxy  HI,  V,  or  HW-12  in  trade*  W5NGX— 
208  Pal  SL— Levelland,  Texas  79336 

SB-33  TBANSCEn^ER  with  SBI-MIC— S185:  SBl-LA 
Linear— SI  50;  TA-32  Jr— $25;  2BDQ  Hy-Gain— SIO; 
Johnson  Los  Pass  Filter— $10;  Heath  SWR  Mtr— SIO; 
Heath  Cantenna— SIO.  Save  S30— Entire  Package— S370, 
Jim  Gay,  WA8I2X,  RRztl,  Box  120XX,  Fort  Clinton, 
Ohio  Tel  797-2553* 

COI^IPRESSION   AMPLIFIER  for  sale.   P  &  H  AFC-2 

with  4th  tube  factory  modification  and  instruction 
book.  Excellent,  S35.00.  George  G,  Scott  W2LFX,  6 
West  Stuart  Drive,  Glen  Cove,  N.Y- 

WANTED  Goldkit  Thriller  or  Nurseman  Transceiver. 
Box  97,  Wilmington,  RC, 

WANTED  British  EL37  DX  transmitter.  Cheap.  Box  41, 
Wilmington,  N.C. 


GIANT  MIKE  SALE 


MODEL  454X 


Outsigndiog  toas«  »l«iion  micfophont^  Single  ^id^tbaACt  |t*mrt^ 
voice|i  rr#qu«ncv  rfripe>ns«  ot  300-^300  CPS  Atfraclive  telephone 
blecli  saliri  finii^  on  all  metal  allay  case  May  be  wtred  for  VOX. 
Cotnm%  wtred  for  pi#i^  lo  l»ik  Has  enlra  loclt-on  s^vilcti  tof  continuous 
Uansmissii^n  Coniptete  #i1h  coiled  cord  t Three  conductor — Of*^ 
!Uhie(d«d}.  OutfHjt  level  is     4a  ah  Utt  Prtea  f2«.50 


MODEL  454C  

^me  as  Mod«i  45ilX  (escepf  «iiti  tieai  and  humidity  protif  c^famic 
«i«meni  Dutout  l^vei  ~S^  dti  Utl  Phic«  tHUi 


^    Dynamic  mobife  mifce,  600  ohm  imp. 

3  cond  one  shielded}coifed  cord, 

-66  db.    300  to  6,000  cp.s 


....■/^SALE  $12.99 


THE  TURNER  TRANSISIORtZIII 


iUT  i*f(ice 
f  4i  so 


SALE  $26.99 


WITH  VARIABLE  OUTPUT  LEVEL 

Now.  from  Tumer  comes  the  very  finirtl 
t}ji^«  statioa  micfophone  ewtf  designed. 
ihf  4G  leatures  ^  tswg.  (ransist^^r  pre- 
Jimp  wilti  wtjitime  control  to  givt  yflW  **P 
to  50  times  the  output  lev*l  yOM  nowtia^s. 
Yes,  |ust  did  I  fOur  deseed  SigiiAl  i<if  ma  Hi- 
mum  mod  u  fat  J  on  afl  the  lirrm  ^—  e¥#ry 
time  ¥oii  can  work  close  of  tar  ;}way  f  Ffifli 
lh(S  mtcra  phone,  or  cJ^ange  tht  output  for 
a  i3hR  Of  little  WJice.  ^' 

EvenluaHy.  all  sel4  tose  some  of  Ihwr 
inittil  vawct  Turner*  -|€J  put*  the  ^>P 
b^ch  into  yxjur  iet  and  keeps  it  up  to  tuJi 
s^rengtJT  Jt  Al\  funes' 

11ie(^Q  has  tfliloirsd  tfequtncy  re- 
i£MMfp  Of  J?M)-3S0O  t.p.s,  tot  best  and 
rififttt  wOFct  trnin&mtssians.  wiHi  knocked 

tRfuiPA  toLhCh  tO'talk  or  lock  on  of 
iwiiching  —  in#  «e  work*  With  all  tube 
Qf  ir,TnsFstof  sets  reaardJeis  ol  « watching 
ftquiremenls  or  type. 


FIELD 

STRENGTH 

QUO 


SWR  METER 


SALE  $8.99 


$15,95 
Model  FS-4S 


^HHiihiruiiiiiii     unti     llui(     mil    fiiC    ri:biiiL*    frd 
Ktienrih     ft-jdinif'f     in     fwwiirj     an^l     rcflcvU-d     iwmtt. 
i.i>^ir,ial  fittm^j^  jIlnH  f^mnjih^m  iri^^i^HdUUti  Idt  i^mi^tani 

mi vfu-4nip  rtiiKcrmfni    *nh   iitp-cwIiH    Ih»M  ca%j -tt»-*t-jJ 
ji^alc.  indt^iJuaJly  htn^'d  wiih  in-pitruL-tiwih. 


GROVE    ELECTRONICS 


3256  N.  put  ASK  f  RD      CHICAGO .  ILL    6064} 

Send  checfc  wHb  order  include  postoge,exfro  rektrm 

SEND    FOR   GIANT"   SALE    CATALOG/!! 

lATF  SPECIALS  ASSORTED  KELLOGG  RELAYS*.'. 

6/35  vof^s    4PDT,6PDT,8PDT,eic.  (reg   $10  ea. 


SALE 


FOR    $1.99 
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BREAK 


THROUGH 


WRITE   US   NOW 

FOn    KING    $iZ£    TRADB-INS    ON 

YOUR    PRESENT    GEAR! 


NOW  FOR  THE   FIRST  TIME 


W 


TABLE  TOP  LINEAR  FOR  UNDER  $500.00 


GUARANTEED!  2KW^  PEP  SSB  INPUT  and  1200 
WATTS  PEP  OUTPUT,  ALL  BANDS  80 
THROUGH  10  METERS. 


EXCLUSIVE  GALAXY  LINEAR  FEATURES 


Reioluiionary  new  circuil.  Sustains  Hi  Effi- 
ciency 10-80  Meters. 

Mo$i  compact  2KW^  Linear  ever  made,  R.F. 

unit  just  6"  X  IOVa"  x  X114\  Same  as  Gal- 
axy  III  and  V. 


NEW  ALS!  (.Automatic  Linearity  System)  An 
improvement  over  conventional  ALC. 

MOST  TALK^POWER  EVER  in  this  small 
size. 

Opf^rates  AB^  at  all  times. 

Built-in  antenna  switching  relaysm 


OUTSTANDING  FE. 

mPlT:  2,000  W'attnPEr^SSB,  1,000  WattsCW,  1,000  Watts- RTTY. 

Complete  tube  repfacement  cost  under  $30.00,  ^W 

Uses  ten  6HF5*s  in  new,  efficient  design.  ' 

Full  Power  from  any  100-200  watt  output  exciter 

Tubes  fan  cooled  for  longer  life. 

SIMPLIFIED,  reduced  power  tune-up. 

One  knob  iandswitehing,  80  through  10  meters. 

High  efficiency  PI  NET,  matches  40  90  Ohms  impedance. 

Buitt'inp  adjustable  low- pass  filter. 

3rd  order  distortion  -  30 DB. 

115/230  VAC   power  supply. 

Shipping  weight  {Linear  and  Supply)  Approx.  55  lbs. 


GET 
YOUR 

FREE 

'65  CATALOG 


POWER  SUPPLY 

fleavY  duty  poirer  supply 

has  115/230  VAC  prirnary, 
conservative  2KW  CCS  rat* 
ing  with  grainoriented  sil- 
icon steel  core,  solid  state 
rectifiers.  All  cables  sup- 
plied. Power  supply  can  be 
placed  under  desk  for  opK 
erating  convenience.  Pro- 
tected by  attractive  cover. 


Name. 


L«0  I.  M*yftfton 
W0GFO 


WORLD  RADIO 
UBORATORIES 

3415  West  Broadway 

Council  B tuffs,  Iowa  51504  City. 


Send  information  on  Linear  Amplifier* 
□    Send  quote  on  separate  sheet. 
P    Send  new  catalog.  "^^P*-  73-6K 


Call. 


Address. 


.State.^ 


Zip 


I 
I 
I 
I 
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^T/je  ONLY  Transceiver  today 
without  compromise  for  the 
in  SSB  performance!" 


designed 
Ultimate 


You  must  COMPARE 
before  you  Buy  -  -  - 
why  settle  for  LESS? 

•  300  watts  —  conservatively  rated 
with  highest  efficiency.  Better  than 
200  watts  output  on  all  bands. 

•  Selectable  — Upper  or  lower  side- 
band. 

•  Smallest  of  ail  the  high  powered 
transceivers.  {6"  x  10y4"  x  IIW) 

•  '"Sharpest"    of    all    transceivers  — 
special  McCoy  6  crystal  filter, 

•  ^'Hottest"  — receiver  of  them  all  — 
independently  tuned  RF  stage. 

•  Compiete  80  thru  10  meter  cover- 
age. 1  megacycle  on  10  meters* 

•  Designed  for  both  mobile  and  fixed 
station  use. 


•  Superior/'  audio-derived,  dual 
constant  AVG  —  virtually  block- 
proof! 

*  Features  "Shifted  Carrier  CW/' 

OPTIONS 

D.C.  SUPPLY  — Efficient  transistorized 
supply,  with  thermal  overload  pro- 
tection* Provides  full  power  for  Gal- 
axy V  from  12  VDC- $89.95. 

AX.  SUPPLY- Completely  solid  state. 
Provides  full  power  for  Galaxy  V 
from  115  VAC,  50-60  cycle. -$78.95, 

REMOTE  VFO  -  Provides  split  fre- 
quency operation  on  receiving/ trans- 
mitting when  used  with  the  Galaxy 
V- $69.95. 


5  BAND  TRANSCEIVER 

The  most  Powerful  — Reliable- 
Rugged  Transceiver  ANYWHERE! 

Ask  tKe  HAM  who  owns  one! 


$ 


399 


.95 


Buy  it  while  you  enjoy  it 
for  only  $18.00  monthly! 


a 


The  House  the  HAMS  Built!'' 


Leo  L  Me  verso  n 

W0GFO 

President 


WORLD  RADIO   LABORATORIES  ^^"^ 

3415  West  Broadway     Council  Bluffs,  Iowa     Zip  51501 

Please  ship  the  foil o  win f^: 

□  GALAXY  V- $399.95         D  A.C.  SUPPLY -$79.95 
n  Remote  VFO-$69,95        D  D.C.  SUPPLY^ $89.95 
D  Enclosed  is  my  Money  Order  D  Check  D  Charge  it 
D  Specifications  &  Piickage  Informatiua 
D  Quote  me  on  Attached  Letter. 
D  FREE  WRL  1966  Catalog 
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